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the taste to start with 


The taste of a Lucky spoils you for other cigarettes. This famous taste is the best reason 
to start with Luckies...the big reason why Lucky smokers stay Lucky smokers. How about 
you? Get the taste you'll stay with. Get the fine-tobacco taste of Lucky Strike. 


Qa. т.с». Product of Sm Se Tobacco Company ol ен our middle — 


These tires protect your fun with Nylon! 


Now, Goodyear Super Rib boat trailer tires (4-ply cause fun-killing blowouts. But Super Ribs are 


rating and above) are made with 3-T Nylon cord— built lighter and stronger...run cooler, last longer. 
triple-toughened for extra strength and stamina. And, they're made with five husky ribs on a wide, 
That’s why they take murderous poundings under flat tread for more stability, straighter tracking 
heavy loads far better than ordinary tires. and smoother going—no matter what route you take. 
Another' point: because they're smaller around, So protect your boating fun with 3-T Nylon Super 
boat trailer tires have to spin almost twice as fast Rib trailer tires. That way you won't be dropping 


as their big brothers. This builds up heat that can anchor—along the road. Goodyear, Akron 16, Ohio. 


ANOTHER REASON WHY: MORE TONS ARE HAULED ON GOODYEAR TRUCK TIRES THAN ON ANY OTHER KIND 
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YOU CAN'T BEAT 
THIS GM DEALER 
COMBINATION 


Skilled hands! Special tools! Gen- 
uine GM parts! Whether replacing 
worn out shock absorbers or put- 
ting new life in a tired engine, you'll 
find this unbeatable combination 
at your General Motors dealer's. 


SEE YOUR GM QUALITY G UARDIAN 


DEALER FOR THE BEST 


KIND OF SERVICE MI AINTENANCE 


CHEVROLET + PONTIAC + OLDSMOBILE * BUICK * CADILLAC - GMC TRUCK 
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IT TAKES A REAL 
MAN TO WIN AN 
І. C. S. DIPLOMA! 


Here's training for the man who can take it 
"straight"— without the fancy trimmings. 

With LC.S., your *classroom" is your home. 
Your “laboratory” or “shop” is the place you 
work. Every minute you spend is productive—no 
commuting. no long-winded discussion groups. 
no waiting for slower students to catch up. 

You gauge your progress not by marks and 
grades alone but by pay boosts and promotions. 
And these are likely to come fast. 


This is the most demanding kind of training. 
You select your own subjects. set your own pace. 
apply what you learn to your own specific needs 
—all while holding down a full-time job and 
possibly supporting a family. 

Is it any wonder that men who can win LC.S. 
diplomas often turn out to be leaders in their 
fields? І.С.5. has more of its former students 
now in supervisory and management positions 
than any other school. 


It takes a real man to win an І.С.5. diploma. 
And the first step is mailing the coupon. Such 
a simple act sounds easy. Actually. it's the one 
thing that separates the "planners" from the 
“plodders.” If you're the man we think you are, 
you'll mail the coupon NOW. 


and take your first big step to real success! 1.C.S., Scranton 15, Penna. National Hein. sendy Council 


Box K1751F, Scranton 15, Penna. (In Hawail: P. 0. Вох 418, Honolulu. In Canada: I. C.S. Canadian, Ltd., Montreal.) 
Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: (1) How to Succeed; (2) opportunity booklet 
about the field I've checked below; (3) Sample 1.С.$. Lesson. 
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Nothing like a quiet Sunday drive to soothe the nerves 


Every year we have a passionate love affair with gallop, we suggest you gird yourself with some of 
our cars. You'd think it would cool off a bit after we our super-handling stuff*. Like heavy-duty 
build a few thousand of them. But all it takes to start springs and shocks, plus an extra-fast steering 
us twitching all over again is for one of our 326HO* ratio of 20 to 1, for instance. 
Tempests to go growling by in its businesslike way. It's just as well that Tempests come in all of 
326HO? That's our three-tiger V-8, a no-nonsense seven different models—coupe and sports 
piece of sporting goods with an input via four coupe, convertible, 4-door sedan, Safari wagon, 
yawning throats, an outgo via two thrumming pipes, and the cream of the crop, the Le Mans 
and an outcome that’s more than a little startling. coupe and convertible. 
If you intend taking a three-tiger out into the country That way we can keep our love affairs straight. 
and letting it out for a gentle, nerve-soothing Wide -Track Pontiac Tempest 
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A Travel Console for Your Car * 101 
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PS readers 
talk back 


Diving in the Mississippi Mud 
“Time Bombs in the Mississippi” [Apr.] was 
very interesting except for the outdated diving 
outfits that were employed. Had an outfit with 
scuba and “hookah” attachments been used I 
believe many troubles would have been over- 
come, particularly the time factor. A diver 
using newer equipment can worry about the 
job at hand, and not the haul lines. 
Av TEEPLE, Chicago. 


. .. The “time bomb” story was the finest 
and most exciting I have ever read. Without it, 
I would never have known the real story of the 
work and bravery involved in removing the 
deadly chlorine tanks from the depths of the 
river. I think it was a wonderful tribute to 


everyone who participated in this historic feat, 
from the Emergency Planning office in Wash- 
ington to the divers and the local citizens of 
the area concerned. 
This story intrigued me so much that I think 
a movie or a TV show should be made of it. 
What more exciting and courageous true story 
of Americans in action during a disaster could 
be presented to the public? 
Mrs. Dwain Crawrorp, Benton, Ark. 


The Car Doctors 


“Here Come the Car Clinics” [Mar.] was 
the nicest reading I have seen for a long time. 
The Repair Center sounds like a wonderful 
idea, and good for everyone. Even garages and 
service departments can use the diagnosis to 
handle their jobs better. To me, the amazing 
thing is that neither the automotive industry 
nor the oil companies have made more head- 
way in providing efficient car care before now. 

Jonn B. Mayo, Raleigh, N.C. 


. . . We manufacture a dynamometer for car 
testing which, unlike the one at the Mobil 
Center, has infinitely variable speed and load 
ranges. This means that a motorist who com- 
plains about lack of power, acceleration, or fuel 


CONTINUED 


SAY GOOD-BYE TO 
DULL WORK AND LOW PAY! 


Take this 
first step 
to an 
unlimited 
future 


Each of these 4 coupons describes a 
specialized training program leading to 
an interesting, highly-paid position. Re- 
gardless of your previous education or 
experience, you can qualify for any one 
of these training programs—without 
interference with your present job. 
Mail the coupon of your choice for a 
free illustrated information booklet . 


epus BEST JOBS in business come to men with spe- 
cialized training. If your goals are bigger pay, 
rapid promotion, and lasting security—if you want 
to do the kind of work that will raise your own self- 
esteem and earn the respect of others—you owe it 
to yourself to find out what LaSalle home-study can 
do for you. 


"Thousands are building their future security right 
now through LaSalle business training. LaSalle pre- 
pares you for the kind of specialization where the 
demand for men is greater than the supply—and 
still growing. With this preparation, you don't worry 
about getting the job you want—employers are look- 
ing for you. 

LaSalle trains you in your spare hours at home. 
Instruction is individual; you can progressas rapidly 
as you wish. And the cost is remarkably low. 

For more than half a century, LaSalle has been 
an acknowledged leader in home education. It has 
provided training to more than 1,000,000 people. 
‘Take your first step to success now. Mail any one 
of the coupons on this page for free booklet on the 
subject that interests you most. 


LA SALLE 


EXTENSION UNIVERSITY 


A Correspondence Institution 
411 South Dearborn Street, Chicago 5, 111. 


LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 S. Dearborn St., Dept. 18-024, Chicago 5, Ill. 


ACCOUNTING 


Please send me your free illustrated booklet "Opportunities in 
Accounting"—describing one of the highest paid professions in 


Name .... 


Address ...... 
City & 
Ea 


LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 S. Dearborn St., Dept, 18-024, Chicago 5, Ill, 


BUSINESS LAW 


Please send free booklet “Law Training for Leadership"— 
describing opportunities for the law-trained man and the famed 
La Salle 14-volume Law Library. 


LAW 


TRAINING FOR 
LEADERAMIP 


LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 S. Dearborn St., Dept. 18-024, Chicago 5, IIl. 


TRAFFIC & TRANSPORTATION 


Please send me your free illustrated booklet "Opportunities in 
Traffic and Transportation"—one of the most interesting ca- 
reers in modern industry. 


LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 S. Dearborn St., Dept. 18-024, Chicago 5, Ill. 


BUSINESS MANAGEMENT 
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economy at turnpike speeds can have his car 
checked at exactly those simulated speeds, and 
not at arbitrarily preset speeds. 

Bert WALKER 

Clayton Mfg Co., El Monte, Calif. 


.. . I went to the Mobil Repair Center and 
greatly appreciated dealing with people who 
acted and behaved like mature men. Too often 
when going to the dealer or local garage, odd 
theories are what you get when questioning the 
faults of your car. 

It was ironic that on the first trip the diag- 
nosis revealed a faulty point setting: The points 
had been installed in one of their own gas sta- 
tions for $4.25. The charge for resetting was 
another $1.50. 

The Repair Center proved one thing: Too 
much time and money is lost because repairs 
are not done right the first time. 

WiLLiAM Muncumeyer, Danbury, Conn. 


The Wages of Progress 


Every time the telephone company talks of 
progress, I think back to an invention they had 
when I was a kid. It was called an "operator." 

No dialing was required—the invention acted 
on voice command. You would say, for ex- 
ample, “I want Esplanade 4567,” and seconds 
later you had your party. Sometimes you only 
had to say, “Give me the Grace Theater,” or 


even, “Would you please tell Doris to get off 
the line because I have to talk to Eddie.” 

I don’t want to have to remember 10-digit 
numbers. Tell 'em to bring back that old in- 
vention. 

Вор Howanp, Brooklyn, N.Y. 


Search for an Antique Car 


Dodge’s 50th anniversary occurs in 1964. 
We wonder if you happen to know of anyone 


who has a 1914 Dodge who would be willing 
to sell or rent it to us for display, exhibit, and 
other promotional activities. 

F. W. Wyre, Dodge Division, Detroit. 


Records and the Law 


Having a little experience with offbeat 
sounds, we were most interested in "This Is 
CONTINUED 


why Johmson built 


2 new reels in one 


“Build a reel that offers the best of BOTH spin- 
casting and bait-casting." That’s what anglers 
asked for, and Johnson did it . . . built the John- 
son ''710". Here's the reel that gives you spin- 
ning ease on the cast, bait-casting power on 
the retrieve. THEN, when a big one runs and you 
want game-taming drag, simply SHIFT the 
handle back a fraction of a turn. Drag takes over 
automatically. Run’s over, you resume normal 
retrieve. Keep the fun of catching fish . . . and 
keep your catch, too. 

Ask your dealer to show you the Johnson “710”. 


BIGGER SABRA? LANDS 
THE LUNKERS. Want ''710'" 
action in a reel with super 
power? See the Johnson 
SABRA. Comes with 15-Ib. 
monofilament on the reel, 
20-Ib. mono on extra spool. 


WRITE for FREE 20-page, 
full-color booklet crammed 
with fishingtips, latest John- 
son tackle. 

JUST OFF THE PRESS... 
New 18" x 28" guide to look- 
alike fish, full color, shipped 
in tube. Send 50¢ to cover 
handling and postage. 


Johnson REELS /RODS 


Johnson Park, Mankato 6-N, Minnesota 
„Manufactured by Denison-Johnson Inc. 
Distributed in U.S.A. by Johnson Reels. Inc. 
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Shifts from spin-casting 
to bait.casting reel in 
1/10 second. 


CAST:IT'SASPINNING SPIN- 
REEL! Long, cleancasts. 
No backlashes. Easier 
to use because Johnson 
knows spin-casting. 


RETRIEVE: IT’S А CAST- 
ING REEL! Good anglers 
want that “fish-on" feel, 
the control and power of 
direct-te-fish retrieve, 


SHIFT: IT'S A 
NING REEL! Back the 
handle a fraction of a 
turn and drag takes over 
automatically. 


Go... smoother 


When you want new car getaway in your Chevrolet, 
ask for GENUINE CHEVROLET REPLACEMENT PARTS 


Takes less than half a day to restore your Chevrolet's smooth, instant response 
with a factory-rebuilt automatic transmission. But prompt, efficient service is 
just part of the story. You'll know exactly what the cost will be before it's 
installed. And you can be sure of long trouble-free service because it's rebuilt 
to Chevrolet's quality standards to fit and work right in your Chevrolet. Ask 
for rebuilt automatic transmissions and other Genuine Chevrolet Parts by 
name—at your Chevrolet dealer's and at leading independent garages and 
service stations... . Chevrolet Division of General Motors, Detroit 2, Michigan. 


LOOK FOR THIS SIGN 


CHEVROLET ` 


IT PAYS TO KEEP 
YOUR CHEVY THE 


CHEVY-EST 
8 


CHECK ALL 


1 INSIDE CORNER 

2 OUTSIDE CORNER 
3 INSIDE ROUND 

4 OUTSIDE ROUND 

5 CONVEX SURFACE 


LUFKIN 


STAINLESS STEEL 
RADIUS GAGES 


Made of finest stainless steel 
Will not rust. Hardened for 
a lifetime of accuracy. And 
the edges are ground. No 
burrs to throw readings off 
4%" swivel holder reaches 
into small, out-of-the-way 
places. Adjusts over 180° 
arc, keeps blade edge per- 
pendicular to surface meas- 
ured. Fractional or decimal 
indications. 

Durable vinyl case holds 
blades in individual pockets, 
organizes blades for fast, 
easy selection. At leading 
Industrial Distributors and 
Tool Stores. 


New leader in precision tools 


UFKIN 


SAGINAW, MICHIGAN 
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Hi-Fi?" [Mar.]J. We would like to clear up a 
minor point. The “Call of the Wild” is banned 
by federal law only for use against ducks and 
geese, a ruling in which we are in complete 
agreement. It may be used for all other types 
of hunting. 

J. Erlis Orr, 

Wightman Electronics, Inc., Easton, Md. 


Wightman Electronics makes varmint-decoy 
records. 


Unplugging the Bottleneck 


It seems to me there are several things 
wrong, and hazardous, with one problem in 
“Slow Drivers Can Kill You,” [Apr.]. The car 


Southbound car A should stop short 
of intersection and let B turn left 


immediately behind A may not expect you to 
stop with a green light in view. A right-hand 
or curb-lane car going southbound might col- 
lide with the northbound car completing his 
left-hand turn. California traffic law does not 
permit a driver to appoint himself a traffic 
controller. 

LEE ZoELLER, Lakewood, Calif. 


The sketch shows this to be a busy inter- 
section, probably with a traffic light, so ap- 
proaching cars should be traveling toward it at 
moderate speed, expecting turn-offs and light 
changes. No curbside car is shown. Still, if 
car A stops and B proceeds, protected by A, 
car B’s driver can look the situation over before 
proceeding. A curbside car, then, would be in 
the same situation as car A. 


. . . It is incomprehensible to me how Dr. 
Malfetti can justify his argument when all the 
evidence points in the opposite direction. 

Twelve fatalities were reported in Colorado 
in the eight days from March 26 onward. 
Eight resulted from cars out of control. The 
others, from the same cause, were specifically 
due to missing a curve, skidding (227 feet), 


CONTINUED 


You Can Count on Us... 
Quality Costs No More at Sears 
FREE! «Рай! Scraper 


bem) • Tubing Cutter • Tubing Brush 
When You Buy This Craftsman 


Propane Torch Kit 


S 


айна: All 
m i For Sale Ends 


June 30, 1963 
CHARGE IT 


on Sears Revolving Charge 
Kit alone sells for $9.98! Includes 2 
propane fuel cylinders, utility 
burner, pencil flame burner, flame 
spreader, solder, soldering tip, case. 


Bn" é 


Paint scraper 
Tubing brush fits torch head 


' = П 
1 Phone or Mail this Coupon to Your 1 
|. Nearest Sears Store or Mail Order House ! 
! Get your torch kit now! Sale ends June 30, 1963 H 
4 (Note: Customer pays transportation cost from | 
1 nearest Sears Store or Mail Order House. 1 
1 Add Sales Tax where applicable. Н 
i i 
1 1 
П П 

i 

1 

1 

! 


- - - Shipping weight 10 Ibs. 9 oz.) 
Hot flame lights Quick and easy Melt lead to Please send Propane Torch Kit 9P5434 


barbecue char- way to cut metal mend and stop complete as shown here at $9.97 
coal fires fast. tubing to size. gutter leaks, ! Name, 


Address 
Bero оуан pe Bevin City. State — Phone 


Do you recognize these two pieces of equipment? 
Which is most likely to be found on today's cars? 


Dus 


What does this symbol stand for? 


An alternator (top right) is now found on many 
new cars, replacing the old-time standard gener- 
ator (left). The life preserver is the symbol of 
Quaker State Motor Oil—the best engine life | 
preserver. Made from 100% 
pure Pennsylvania Grade 
Crude Oil, Quaker State 
gives every car longer-lasting 
lubrication, top protection. 
Insiston Quaker State—your 
best engine life preserver. 


zt 
QUAKER 
STATE 


MOTOR OIL 


QUAKER STATE OIL REFINING CORP., OIL CITY, PA. 
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| two inches larger than 


rolling down an embankment, being crushed 
between parked cars. The last was caused by 
an 18-year-old girl who bounced into three 
parked cars. 

These were the only fatalities reported during 
the period. All were due to excessive speed, 
none due to slow drivers or older drivers. 

Frank S. Morrison, Denver. 


Big Brother Watches Pennies, Too 


“Big Brother 7074” is quite an expensive 
gadget [“Big Brother 7074 Is Watching You,” 
Mar.]. But look at how much our government 
saves us each year by renting it at $4,000 per 
day: It would cost $1,200,000 to buy it, but 
renting per day costs $1,460,000 each year! Is 
this how the Internal Revenue Department 
saves the taxpayers money? 

T. P. Рнпллрѕ, Belleville, Mich. 


By renting, the U.S. saves money. Included 
in the rental price is staffing and maintenance 
—two whopping items. Most large industrial 
firms also rent their big computers. 


A Special for Pole Carvers 


Last spring [May], I 
read your piece on carv- 
ing a totem pole. I have 
now carved a 20-foot 
telephone pole and I 
have a few suggestions 
for anyone interested in 
this art: 

1. Capping the top of 
the pole with galvan- 
ized-iron sheet will keep 
it from cracking from 
weathering. Cut a circle 


т; 


the diameter of Ње pole 
and hammer down the 
sides. 

2, When using a pole 
of 12- to 14-inch diam- 
eter, carve both sides of the pole. I did this and 
it is extremely effective. 

3. Leave three or more feet at the base of 
the pole uncarved for coating with a saturant 
to keep it from rotting. 

]ЕЕЕВЕҮ W. Daum, Cincinnati. 


PS Falls Flat on Its Stern 


І enjoyed the very interesting and informative 
article "The Coast Guard's Worst Week" [Mar.]. 
I do object to the picture caption on the Gem's 
broken-off "bow." Any old salt knows that the 
presence of the stack, the flagstaff, and a short, 
rounded look mark the stern of a tanker. 

Fioyp N. Price, Abilene, Tex. 


Our copy editors who didn't know which end 
is aft are now getting instruction. Our editor, 
a Navy veteran, missed it, too. 


love son 


For every man who ever fell in love with a Jeep —a new kind of family station wagon has 
been born. The 'Jeep' Wagoneer. It's the first station wagon ever built to offer the comfort, silence, speed 
and smoothness of a passenger car — plus the traction and safety of 4-wheel drive. 

It's sheer pleasure to drive. Simple too. One lever puts you in 4-wheel drive. So at a second's notice 
you can shift into greater safety... from wheel-spinning in mud or snow...from skids on slick surfaces 
... from getting stuck or going out of control оп the highway or off! 

The Wagoneer really makes a demonstration worthwhile. It'll be your most exciting 30 minutes behind 
the wheel in 1963. By the way, 2-wheel drive models available too. 


7 exclusive features that turned the ‘Jeep’ into a family station wagon: 1. Automatic Transmis- 
sion.” 2. Independent Front Suspension.* 3. Both Power Steering and Power Brakes.” 4. Easy-To-Enter 
Doors open wider than other wagons. 5. New Tornado-OHC Engine. ("OverHead" Cam) Gives more horse» 
power on less gas. 6. More useable cargo area. High and Wide. 7. New ‘Jeep’ 4-Wheel Drive. Quiet. Simple 


one-lever shift. See your ‘Jeep’ Dealer today. KAISER Jeep CORPORATION Toledo 1, Ohio 
*Optional on the Jeep Wagoneer and not available on any other 4-Wheel Drive Wagon. 


shift into greater safety NEW JEEP? WAGONEER the family wagon with 4-wheel drive 


13 


Rocket experts compare notes 
—Dr. von Braun, left, and 
Krafft Ehricke of General 
Dynamics / Astronautics. 


Q How is a spacecraft guided to the 
moon or a distant planet? 


A On the way, its aim is refined by a 
mid-course correction maneuver. This 
is a powered maneuver to correct any 
inaccuracies of its "injection" into its 
trajectory—the start it has been given 
by its launch rocket. 

The term “mid-course” does not ne- 
cessarily mean that this maneuver will 
be conducted at the halfway point to a 
celestial target. For propellant economy. 
it is advantageous to perform the mid- 
course correction maneuver well ahead 
of the midway point—in fact, the sooner 
the better. However, to give the cor- 
rected flight path the highest possible 
accuracy, it is necessary to wait long 
enough to track precisely and nail down 
the original uncorrected trajectory. 

There may be just one mid-course 
correction maneuver—or several succes- 
sive ones. One correction usually will 
suffice if accuracy requirements for the 
spacecraft’s approach to its target are 
not too stringent. Missions involving 
extreme precision, such as orbital cap- 
ture by the moon or a planet. are likely 
to require two or more corrections. 


Q How is the maneuver executed? 


A NASA’s spectacularly successful Mar- 
iner II Venus probe provides a fine 
example: 

Mariner II, a product of NASA's famed 
Jet Propulsion Laboratory, was launched 
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Dr. Wernher von Braun Answers 
Your Questions About 


Guiding Spacecraft to 
Other Worlds 


on Aug. 27, 1962, from Cape Canaveral. 
A converted Atlas D intercontinental 
rocket was the launch vehicle, and an 
Agena B served as second stage. 

The Agena’s rocket engine was shut 
down after Mariner IIs successful in- 
jection into a parking orbit, 115 miles up. 
After a 13-minute coast along this orbit, 
the engine was restarted. It kept firing 
until the Agena B, with the 447-pound 
Mariner II spacecraft still strapped to 
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Mariner T 


Earth 


its nose, was injected into an escape tra- 
jectory toward Venus at 25,700 m.p.h. 
This occurred approximately over Ascen- 
sion Island in the South Atlantic Ocean, 
about 25 minutes after launch. 

About two minutes later, Mariner II 
was separated from the burned-out 
Agena; its aerodynamic shroud had al- 
ready been jettisoned at Atlas burnout, 
five minutes after lift-off. 

About an hour after launch, Mariner 
II was instructed, by radio command 
from the ground, to "acquire the sun." 
The spacecraft was equipped with six 
sun sensors (light-sensitive diodes) that 
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Choose the Leader! 


When you select any Harley-Davidson, 
you get the world’s widest choice of mod- 
els, colors, styles, accessories, clothing, and 
servicing products . . . all tailor-made to 
suit your particular riding pleasure. This 
exclusive combination is why Harley- 
Davidson continues its long-standing 
leadership. See your Harley-Davidson 
dealer. You’ll be in the best of company. 


Jh». Seven basic motorcycle. models and the 
world’s snappiest scooter a. Largest com- 
bination of models for your choice of perform- 
ance, style, color Hundreds of special 
accessories from saddle-bags to side-mirrors 

Rider-tailored clothing, smartly-styled, 
sharpest quality, makes cycling more fu 
Many mechanical options . . . Customize for 
your own riding pleasure bem Friendly serv- 
ice . . . Wherever you ride, Harley-Davidson 
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КЕНЕН PROFITS 


In Broken Electrical Appliances 
EARN $3 TO $5 AN HOUR 


Spare time, full time — Learn at home 


FEE Book, offered below, shows how YOU can now have a 
good-paying business of your own, right in your own home. 
No experience needed, just simple tools. Learm to repair Elec- 
trical Appliances. Pays $3 to $5 an hour! 

400 million appliances are in American homes right now. 
16 million more bought each year. People need them fixed, good 
times or bad. YOU make good money doing 
it. In your basement, garage, even on your 
kitchen table. 


QUICK WAY TO GET STARTED 
For less than 20 cents a day our easy, well- 
illustrated instruction — backed by 45 years 


of success in home training — prepares you f SHOWS HOW 
= top earnings in this booming field. Earl 
Reid of Thompson, Ohio says: “Made $510 FREE 


in one month spare time, NRI course is 


priceless." At no extra charge: тоа get your LESSON 
own Appliance Tester Kit, too. Finds trouble- 
spots, speeds and checks your work. Get \STARTS YOU 


your FREE Book and FREE Sample Lesson! 
Mail coupon below, letter or postcard, now, 


Poe ee Ц — —À п 
NATIONAL RADIO INSTITUTE, Appliance Division 
[| Dept. BF3, Washington 16, D [| 
П Send Free Book, Free Aonais Repair 4 
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|| Spare Time Earnings (7) My Own Business [| 
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I'll show you how Plastic Sealing and 
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rite today 
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everything. We'll even help finance you. No 
house-to-house selling. Orders come by mail. 
Write for facts FREE. No salesman will call. 


___ WARNER ELECTRIC, 1512 Jarvis, Dept.L-3-FChicago 26, III. 


engineering degree in 27 months 


Industry demands graduates. Enjoy piger) income. 
advancement. Major corporations regularly intervi: e 
and employ seniors. BACHELOR OF SCIENCE DE- 
GREE IN 27 MONTHS in Electrical, Mechanical, Aero- 
nautical, Chemical, Civil Engineering. IN 36 MONTHS 
a B.S. Degree in Business Administration (General 
Business, Accounting, Motor Transport Administra- 
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Tora Small classes. More professional class hours. 
Wal equipped labs. Campus. Dorms. New library. 
Moderate costs. Founded 1884. Enter E 
tember, January, March, June. Write J. F. 
McCarthy for Catatog and “Your Career? 
Book. Learn more and you'll earn more. 


à ujan] TRI-STATE COLLEGE 


563 College Avenue * Angola, Indiana 
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provided a complete field of view, cov- 
ering all directions. The sun. by far the 
sky's brightest object, could be mistaken 
for nothing else. The sensors, wired to 
the valves of a nitrogen-jet attitude- 
control system, turned the spacecraft 
until its long axis pointed at the sun. 
Mariner II's butterfly panels with their 
9,000 solar cells, unfolded by a pre- 
vious radio Command, were thus swung 
into position to be bathed in continuous 
sunlight. No longer did instruments de- 
pend on feeble chemical batteries. 
One week after launch, Mariner II 
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About the drawings 


In answer to readers who have asked, 
the illustrations accompanying these 
questions and answers are by Dr. von 
Braun himself. 

When he began this column in PS, it 
was expected that drawings for it would 
be put in professionally finished form by 
a stall artist, using rough pencil sketches 
from Dr. von Braun for guidance. 

As it turned out, the editors found 
Dr. von Braun's own informal sketches 
not only crystal clear in themselves, but 
as personal, direct, and authentic as 
if the famous scientist were chalking them 
on a blackboard before our eyes. Believ- 
ing that you will find them so, too, we 
are illustrating his answers to space ques- 
tions with direct reproductions of his 
original penciled drawings. 
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its directional 
During 
this “earth acquisition,” the spacecraft 
maintained its lock on the sun. But it 
rolled on its long axis (pointed at the 
sun) in response to a short blast from 
the gas nozzles—and, with its dish an- 
tenna tilted at a preset angle, started 
“looking” for the earth. 

Successful acquisition of the earth by 
the large directional antenna manifested 
itself by a sharp rise in signal strength. 
(Up to that moment, all communica- 
tions had been through a separate, non- 
directional spacecraft antenna.) In this 
position, a small counterblast of the gas 
nozzles stopped the spacecraft's roll. 

Mariner II now coasted along its un- 
powered trajectory toward Venus, sta- 


aim 


instructed. to 
dish antenna toward the earth. 


was 
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Assignment: 
gear up for more 


goin low! 


Result: Now all 3-speed manual 
transmissions in Ford-built cars 
with V-8's are fully synchronized 
їп each forward gear 


To get more "go" in low, Ford engineers were 
asked to upgrade the conventional 3-speed 
transmission to give drivers more control in 
all three forward gears—to make "first" a 
driving gear. 


Their achievement is the only U.S. 3-speed 
manual transmission with all three forward 
gears fully synchronized. No need now to 
come to a complete stop when you shift into 
low—and no clashing gears! It lets you keep 
more torque on tap for negotiating sharp turns 
and steep grades. It makes driving more 
flexible, more pleasurable. 


Our engineers have met other challenges to 
provide Ford-built cars with such extra quality 
features as self-adjusting brakes, use of rust- 
resistant galvanized steel for vital underbody 
parts, new longer-life electrical systems and 
precision-cast lightweight engines that deliver 
more pep per pound. 

These examples of engineering excellence are 
reasons for Ford Motor Company's success in 
bringing you quality cars that last longer, need 
less care and keep their value better. 


FORD » MERCURY » THUNDERBIRD 
LINCOLN CONTINENTAL. 
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electronics 
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bilized on two axes—its long axis point- 
ing at the sun, its directional antenna at 
the earth. In this attitude it began its 
mid-course correction maneuver—which 
was carried out, eight days after launch, 
on Sept. 4, 1962. 

Up to this time, tracking data col- 
lected by three 85-foot radars—spaced 
far apart in California, South Africa, 
and Australia, for continuous coverage 
from the rotating earth—had been fed 
into an electronic computer [See "Rang- 
er 6, Where Are You?" p. 64]. The com- 
puter compared the actual trajectory of 
Mariner II with the trajectory required 
to pass Venus at a distance of about 
10,000 miles. Thus it provided data for 
correcting the actual trajectory, to offset 
its deviations from the desired one. 

These data now were radioed to the 
spacecraft, in three distinct commands: 

1. Roll through a certain angle about 
the spacecraft-sun axis. 

2. Pitch up through a certain angle. 
( That is, turn the outer end of one of 
the two butterfly panels a bit more 
toward the sun, and the opposite panel’s 
outer end away from the sun.) 

3. Fire a little 50-pound-thrust motor 
until a certain velocity has been added 
in the direction of Mariner II's long 
axis. (The rocket motor could contrib- 
ute up to 200 feet per second.) 

With these three commands properly 
executed, Mariner II was "in the groove." 
To get its temperature control and com- 
munications system back in good shape, 
the spacecraft reacquired sun and earth. 
It remained in this attitude during the 
rest of its journey and its approach to 
Venus, when it activated its data-gath- 
ering instruments. 

After a 180-million-mile flight, Mari- 
ner II passed Venus on Dec. 14, 1962, 
at a distance of 21,000 miles. It radioed 
back invaluable and unprecedented data, 
and lifted the first veils from the mys- 
teries of this intriguing planet. 


Q What are “ullage rockets"? 


A They are a set of small rockets that 
assist in the start-up of liquid-propelled 
CONTINUED 
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upper stages of large-size rocket ships. 

After shutdown of the first-stage en- 
gines, and prior to ignition of the second- 
stage engines, a multistage rocket ship 
coasts unpowered through the vacuum 
ef outer space for a few seconds. Since 
its tanks and the liquid propellants in 
them follow the same unpowered tra- 
jectory, there is no differential force of 
any kind to hold the now-weightless 
fluids in place within the tanks. 

As a result, the danger exists that the 
second-stage propellants may cling to 
the tanks’ walls and the upper tank 
bulkheads, unporting the outlets to the 
rocket engines. When the pumps are 
started to feed the propellants into the 
second-stage engines, their intakes may, 
instead, suck in tank-pressurizing gas out 
of the ullage. (The term "ullage" de- 
notes the gas pocket above liquid in a 
container. ) 

Ullage rockets serve to prevent this 
from happening. Their accelerating 
force keeps the propellants settled on 
the respective tank bottoms—and the 
ullage on top of the liquid where it be- 
longs. These rockets fire for a few sec- 
onds only. They are ignited just prior to 
thrust termination of the lower stage, 
and stop firing after the upper stage’s 
own thrust has been fully established. 

It is customary to attach ullage rock- 
ets to the outer skin of the large rocket. 
Second-stage ullage rockets, having a 
one-shot task, usually consist of a set of 
two or four small solid-fuel rockets, 
which are sometimes jettisoned after use. 

Ullage rockets for third stages, or for 
spacecraft-propulsion systems requiring 
several restarts, are often liquid pro- 
pelled and combined with the attitude- 
control jet system. To prevent unporting 
of the rockets’ own propellant outlets, 
so-called “positive displacement bags” 
separate the liquid propellants from the 
gas ullage. LE 


Dr. von Braun will consider answering ques- 
tions from readers of PoruLAm Science in the 
magazine, but he cannot undertake to answer 
each one by mail. Letters to him should be 
addressed іп саге of РорогАВ Science, 355 
Lexington Ave., New York 17, N. Y. 
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vs, lower tuition for you. 


FIELD OF YOUR CHOICE 
RESIDENT TRAINING AT LOS ANGELES | tamea 
If you wish to take your training in Address. 
our famous Resident School in Los 1 сиу State 


Angeles — the oldest and largest 
school. of iis kind In:fhe«world--check A C Check here if interested ONLY in Resident Training at L.A. 
High school home study courses also offered. Check for free catalog. C] 


special box in coupon. 
M ee == == == —— ee ee ee — 


Ec номечмровт PLAY RIGHT AWAY! — 


BUSINESS- Make Big Profits ivan. If You Don't Know 
of Music Now 


Zone 


E Jewel д& 
Wa 


New Drop Ship Plan offers you 
2 first day profits! Deal direct 

with overseas sources at prices A EIU a gi $t 
7 shown. Dazzling bargains with fe. Wn "No wuchs fow 

no investment. Fullorsparetime. 1,000,000. РЕР 3 tudio 
Write for FREE BOOK today to . А156, Port W. gton, L. N. salesman. . 1898.) 


MELLINGER, 1554 S. Sepulveda, Dept.K246, Los Angeles25 | Licensed. ^ 


LEARN CRIMINAL воок | 
INVESTIGATION athome iu? 


P ity! Wi Write today for a FREE copy of illustrated law book, “THE LAW- 
ee o Rel ssa iu воой рау, есеи! Ме | ХАА! NED MAN which shows how to earn the professional Bachelor 


ification, Ci inal Investigation, 


pi EE terms. Grates! | convenient monthly terms. Write for FREE law training book today. 


Write for famous''Blue Book of Crime"—free! State 
eite ror famon Brae Ee shel Sites PIO Blackstone School of Law, 307 N. Michigan Ave. 


stitute of Applied Scie Founded 1890 Dept. 120-A, Chicago 1, Illinois 


1920 SUNNYSIDE ane * DEPT. 136A Peso 40, ILLINOIS 
MY SPARE TIME HOBBY MAKES ME 


л $8300 an hour 
BORROW MO 
P YOU NEED MONEY і CASH PROFIT 


BY MAIL. —Grover Squires 
B-I-C Cash-By-Mail Loans—$100.00 to $600.00 


PB T reped Жо START YOUR OWN SPARE TIME BUSINESS 
ÓNT DEI ф 2. You can turn your spare time into Bi, 
Cash Profits with your own COMPLET 
SHARPENING SHOP...Grind saws, 
| knives, scissors, skates, lawn mower 
c blades...all cutting edges. Your Own 
25 Cash Business with no inventory right 


at home...no experience needed. 


22—22 FREE BOOK tells how you can start 
=r 


your own spare time business while you 


B- I-C LOANS 


ankers Investment Co. y 
Dept. 'ALNU' '"CHINS: Е аге still working at your regular job. 
vr 1 WAST U v. СС Low Cost—time payments only $15.00 а 


month. Send postcard today. 
BELSAW SHARP-ALL CO, 703 Field Bldg., Kansas City 11, Mo. 


See the Stars, Moon, Planets Close Up! 
3" ASTRONOMICAL REFLECTING TELESCOPE 


SEE AND PHOTOGRAPH SUN'S ECLIPSE JULY 20TH 
Be visually safe and use Edmund's Combination Sun Projection 
Screen and Camera Holder. 
Stock No. 70,162- .$9.95 Postpaid 
60 to 180 Power—Famous Mt. Palomar Type! An Unusual Buy! 
Assembled—Ready to use! You'll 
see the Rings of Saturn, the fasci- 
nating planet, Mars, huge craters 
on the Moon, Phases of Venus. 
Star Clusters, Moons of Jupiter in 
detail. Galaxies! Equatorial mount 
with lock on both axes. Aluminized 
and overcoated 3" diameter high- 
speed f/10 mirror. Telescope comes 
equipped with a 60X eyepiece and 
a mounted Barlow Lens, giving 
you 60 to 180 power. Low-cost 
accessory eyepiece available for 
` higher powers. An Optical Finder 
Telescope, always so essential, is 
also ineluded. Sturdy, hardwood, 
“5 portable tripod. FREE with Scope: 
— Valuable STAR CHART plus 212 page “HANDBOOK OF HEAV- 
ENS’ plus “HOW TO USE YOUR TELESCOPE” BOOK. 
Stock No. 85,050-N ... $29.95 


AT Astronomical Refi ctor T. 
Power. New ‘Moun 
Stock No. 85,105-N 79. E^ "F.0.B. 


WAR SURPLUS! “American-Made! 
z 7x50 BINOCULARS 


Big saving! Brand new! Crystal clear viewing — 
7 power. Every optical element is coated. An 
excellent night glaxs—the size recommended 
for satellite viewing. Individual eve focus. Exit 
pupil 7 mm. Approx. field at 1.000 vds. is 376 
ft. Carrying case included. American 7 x 50's 
normally cont $274.80. Our war surplus price 
saves you ren нра 

Stock No. 1544-N ly $74.80 pstpd. (tax included) 

6 x 30 Binoculars similar ‘to aie ind a terrific bargain. 

Stock No. 963- $33.00 pstpd. (Tax included) 


*FISH' WITH A WAR SURPLUS MAGNET 
Go Treasure Hunting On The Bottom 


Great idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to our 5-10. Magnet— 
drop it overboard in bay, river, lake or ocean. Eo x Mons 
the bottom—your "treasure" haul can be outboard 
Mob fishing tackle, D cs хоца. of metal valuables, 5- 1b: 
V Type—Gov't. Cost, $50. 
Lifts, over 125 lbs. on сш mee weights under 
water, Order now and try this new sport. 


Stock No. 70,571-М№ 5 Ib. Magnet 12.50 Postpaid 
Stock No. 70, O-N raw ві 75 Posti 
- . si 


Conduct spell-binding experiments, experience end- 
less fascination in converting sunlight into elec- 
tricity to power small motors, amplifiers, make light 
meters, densitometers, burglar alarms, etc. Used 
experimentally to drive cars, power boats. Low price 
set includes SILICON SOLAR CELL and SUN 
BATTERY (produces .2 to .45V 10-16 milliamps), 
SELENIUM SOLAR PHOTOCELL (lower pone) 
and 112- -page Handbook of Projects, demonstrations, experimeni 
etc. Also incl. CADMIUM SULPHIDE PHOTO CONDUCTIVE CELL 
(light sensitive resistor) which generates electricity to turn lights on 
in the evening, open doors, count traffic, ete., et 

.$7.95 Postpaid 


Stock No. 60,291- 
MINIATURE WATER PUMP 
Wonderful for experiments, miniature waterfalls, 
tains, HO gage railroad ops, eto. Tiny (2%” x 158) 
electric motor and pump ideal for hobbyists, labs, schools. 
Pumps continuous flow of 
?, minute at a 12” head. With 2 D Bat 


direction, Self-priming. Stock No. 50, 345-N . 


1.82.25 Postpaid 


MAIL COUPON for FREE CATALOG E 


| _ NEW! 1000's of Bargains—164 Pages 
| EDMUND SCIENTIFIC CO., Barrington, N.J. 


Please rush Free Giant Catalog-N. 
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GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE- UP, 1 


“AMAZING SCIENCE BUYS: 


*.for FUN, STUDY or PROFIT 


Exciting New Color Experiments . „ 
FABULOUS DIFFRACTION GRATING 
REPLICA KIT 
See Nov. "Popular Science" Article Featuring This 
Wonder Material in Christmas Lighting Projects. 


This amazing material breaks up white light into deep. ues. 
Sparkles with ап the color of the spectrum: Comes alive with the 
flashing brilliance of rainbow magic. Now you can create spectacular 


color-coordinated effects and decorations—inside & out—convert old, 
unwanted earrings, cufflinks, pendants, etc., into beautiful, iri- 
descent pieces of jewelry. Real conversation piece, too. Kit contains 
812” x 512" sheets of see-through (transmission) and reflecting type 
grating, mounted circular grating, unmounted transmission and re- 
flecting’ types. round pieces of mounting, double-faced mounting 
tape, stereo viewer, and Edmund Diff. Grating Idea Book. 


Stock No. 70,563-N $5.00 Postpaid 
TRANSMISSION TYPE (you see through it) 
Stock No. 40,267-N 8" x 11” sheet 

Stock No. 50.180-N 8" x 6 ft. sheet 
REFLECTING TYPE (reflects spectrum) 
Stock No. 50,201-N 8" x 11” sheet .. .$ 2.50 Pstpd. 
Stock No. 50,203-N 8" x 6 ft. sheet . . 10.95 Pstpd. 


WOODEN SOLID PUZZLES 


12 Different puzzles that will stimulate your ability to 
think and reason. Here is a fascinating assortment of 
wood puzzles that will provide hours of pleasure. 
Twelve different pi animals and geometric forms 
to take apart and reassemble, give a chance for all the 
family, young or old, to test skill, patience, and, best 
of all to stimulate ability to think and reason while 
having lots of tun. Order yours now. 

Stock No. 70.205-N.. ..$3.00 Postpaid 


OPAQUE PROJECTOR 


Projects illustrations up to 3" x Зу” and en- 
larges them to 35” x 30” if screen is ӨМ ft. 
from projector; larger pictures if screen is fur- 
ther away. No film or negatives needed, Pro- 
jects charts, diagrams, pictures, photos, letter- 
ing in full color or black-and-white. Operates on 

volt, A.C. current, 6-ft. extension cord and 
ded. Operates on 60 watt bulb. not 
. Size 12" x B^ x 41a” wide. Welght 1 
oz. Plastic case with built-in bandi 


е. 
7.95 Postpaid 


pue SIZE OPAQUE PROJECTOR 


Ideal for photneranhers, this low-cost unit e ЕЕ 
. image at 6 ft.—7% ft. 

Projects photos, drawings 

sketches, clippings, any opaque copy up to 

6"—larger pieces in sections. Lenses are 2 plano- 


$1.50 Pstpd. 
5.95 Pstpd. 


cluded. Complete with side platform to hold illustrations, 6 ft. elec. 
cord, eat resist, plate glass mirror. 
„$42.00 Postpaid 


tock No. 80,06 
BUILD A SOLAR ENERGY FURNACE 


A fascinating new field. Build your own Solar Furnace for 

experimentation—many practical uses, Easy! Inexpensive! 

Use scrapwood | We furnish instructions, This sun powered 

furnace will generate terrific heat—2000° to 3000". 
Fuses enamel to metal. Sets paper aflame in seconds. Use our 
Fresnel Lens—14" diameter . , .f.1. 14”. 


Stock No. 70,130-N.. Fresnel Lens. 6.00 Po: stpald 
11" SQ. FRESNEL LENS F.L, 19” SLIGHT эко 
Stock No. 70,533-N $4.75 Ppd. 


ASTRO-COMPASS AND TRANSIT 
War surplus! Astro Compass alone cost Govt. $75, We 
have added a Sighting Level to improve versatility. 
Hundreds of uses in carpentry, brick laying, founda- 
tion work, grading, irrigation or drainage. Much be- 
low, cost of ordinary surveying instruments. Ideal for 
do-it-yourselfers. 1034" high, 6” long, 4" wide. Ad- 
justable leveling platform—2' spirit levels for aligning 
—also spirit level in sighting attachment. A tremend- 


ous bargain. 
„$19.95 Postpaid 


Stock No. 70,267-N .. 


EMERGENCY LIGHT GOES ON 
AUTOMATICALLY WHEN POWER FAILS 


Every plant, office, shop needs “Life Lite’. Just 
plug into wall socket. Electroluminescent panel 
serves as night light, but when power fails for 
any reason, powerful bulb lights to give bright 
"'Stand-by'' service. Can also be used as a re- 
chargeable flashlight. 

Stock No. 60,276-N $14.95 Postpaid 


ND CHICK OR MO BATISIACHON CUARAN 


DMUND SCIENTIFIC CO., BARRINGTON, 


SCIENCE newsfront = «и ев 


A monthly report: What's going on in science and why it's important to you 


The pill with a moral influence 

Contraceptive pills for men, which have 
finally reached the testing stage, may have 
a sobering effect on the social and home 
life of the American male. 

Dr. Carl C. Heller of the Pacific North- 
west Research Foundation, Seattle, an- 
nounced that pills based on a diamine com- 
pound had been successfully tested on 39 
prisoners who volunteered at Oregon State 
Penitentiary. 

With pills taken on a one-a-day basis, 
the compound halted sperm production 
within 10 weeks, but had no lasting effect 
on fertility when the prisoners stopped tak- 
ing them. If they go into production, the 
pills will cost less than a dollar for a 
month's supply, Dr. Heller said. 

The only catch: Diamine has a side 
effect that makes it act somewhat like anta- 
buse, a drug sometimes used in the treat- 
ment of alcoholism. If a man taking the 
pills drinks as little as a half-ounce of alco- 
hol, his blood pressure rises, his eyes be- 
come bloodshot, and his vision is impaired. 

A number of drug companies are hard 
at research trying to find some way to 
eliminate the side effect. 


Fatal indolence 

Idleness can kill you, report researchers 
Cedric R. Bainton and Donald R. Peterson, 
who studied deaths from heart attacks of 
people under 50 in Seattle and surround- 
ing King County. In that area (population, 
one million) there were 133 heart deaths 
in one year: 122 men and 11 women. 

The 122 men presented a "picture of 
indolence," the doctors reported. "Sixty-six 
percent customarily occupied themselves, 
for the most part, with television, reading, 
and visiting when not at work." 

One surprising fact was uncovered by 
the statistics. Doctors have usually as- 
sumed that alcoholism and heart disease 
rarely go together. But the Bainton-Peter- 
son report showed that 10 of the 122 men 


were alcoholics, as were 3 of the women. 
Another 23 men drank about 30 ounces of 
whiskey (or its equivalent) a week. 


Nature takes over. Everett "Red" Knowles 
demonstrates here that he can now move all 
five fingers of his hand, and can move his wrist 
in one direction. He's the 13-year-old whose 
arm was sewn back on after it had been cut off 
close to the shoulder 
when a bridge abut- 
ment scraped him off a 
moving train on May 
23, 1962 [see “The Boy 
Who Lost His Arm and 
Got It Back,” PS, Nov., 
1962]. Everett's im- 
provement is good rea- 
son for optimism, say 
his doctors, for true re- 
covery depends on the 
slow regrowth of nerves 
in his arm. Мапу 
months of observation 
and treatment are 
ahead before doctors 
close the case. 


Vacuuming the sea floor 

Everybody talks about mining the sea 
for metals, but nobody—except the Uni- 
versity of California—does anything about 
it. Dr. John L. Mero, a research engineer 
at the University's Institute of Marine Sci- 
ence, says that right now it would cost 50 
to 75 percent less to produce minerals from 
the sea than from land deposits. 

The reason: Instead of costly drilling 
equipment, shafts, and townsites, all you 
need is a hydraulic dredge—a giant vacuum 
cleaner-to scoop up the nuggets, using 
television cameras as guides. 

At stake are rich deposits of manganese, 
copper, zinc, and other metals. "A single 
dredging operation could produce about 50 
percent of the U.S. consumption of nickel, 
over 100 percent of cobalt" Dr. Mero 
noted. Furthermore, new deposits form 
faster than we can consume them. 
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Earn HIGH WAGES as a 


HEAVY EQUIPMENT OPERATOR 


„+. and years of future security in the multi-billion 
dollar construction industry, in this country and orer- 
seas! Learn how at National, the original school of 
heavy equipment operation, For men ages 17 to 56. 
Amount of previous education no barrier. National is 
NOT a correspondence school. You train on school- 
owned diesel-engined machines at National's huge 
roving ground in North Carolina. Full 220 and 440 
our courses, Full-time Job Advisory and Counselling 
Director for the exclusive benefit of graduates. VA ap- 
proved. Payment plans available. Write TODAY for 
REE catalog. 

Since National School was founded eight years ago, stu- 
dents from all 50 states and 28 foreign countries have been 
enrolled. Hundreds of graduates are now working in con- 
struction for higher wages than they ever made before. 


[ NATIONAL SCHOOL 
OF HEAVY EQUIPMENT OPERATION Dept. A-38 

| P. О. Drawer 1686, Charlotte, N. C. 

| send me FREE illustrated school catalog ond com- 

| 

| 

| 


information. 1 understand there's no ob! 


igation. 
Age... 


U 


Want BIG PAY— 
Your Own Business? 


EARN EXTRA MONEY FROM THE START 
All Special Tools, Supplies Furnished 
handicaps don't 
fast ome "gain practical experience 
of eq pment, Mustrated lessons. You do real jobs 
Locks, Picks, l enporta. 


Tools, Parts 
supplied 


3 er Ñ 
dy Council. Vet Approved. 
'OUPON NOW 
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Science newsfront continues 


ANTHROP! 


GY 


Too much specialization? 

Man-like the giraffe—may have stuck his 
neck out too far, says British anthropologist 
Louis S. B. Leakey. The threat is extinc- 
tion. 

It was a fine survival trait for giraffes to 
be able to eat the leaves on tall trees. But 
they're in trouble when they root around 
the ground for necessary mineral soils. A 
giraffe has to spread-eagle, then straighten 
up, and chew the dirt a full 15 minutes 
before it gets swallowed—a quarter-hour's 


Fallout shelter in a bottle. Alcohol in- 
creases the body's tolerance for radiation, 
according to E. P. Blizard of Oak Ridge 
National Laboratories. So does eating 
ground glass, tests on animals show. “Any 
insult to the system" would work to some 
extent, he said. 


vulnerability to its enemies, and it might 
choke to death during an attack. 

Leakey contends that man's hands and 
brains are also instruments of overspecial- 
ization—creating the tools of self-destruc- 
tion. But he adds that one specialized trait 
—intelligence—could also save him. 

The scientist, famed discoverer of “Nut- 
cracker" man in the Olduvai Gorge in Tan- 
ganyika, Africa, has recently returned with 
new fossil finds. In Kenya he uncovered 
animal remains dating back 14 million 
years. There were at least 26 new species, 
including dwarf giraffes, rhinos, and maybe 
an ancestor of the hippo. The discovery 
shakes theories that Africa was barren until 
animals came in from Europe and Asia. 


CHEMIS 


Rustproof steel in the stars? 

Something in the stars may keep steel 
from rusting. Chemist W. R. Golliher of 
Union Carbide Nuclear Co. reports that 
the element technetium keeps steel sparkling 
even when exposed to water at 480 de- 
grees F. for long periods. 

But technetium doesn't exist naturally on 
earth. It's found in some stars—or can be 
made as a byproduct of uranium or plu- 
tonium fission in a nuclear reactor. Don't 


CONTINUED 


LOOKING FOR EXTRA COMFORT AND LONGER WEAR? 


wih NEOPRENE SOLES! 


This Thom McAn safety shoe is good-looking as well 
as easy to slip on. A hidden elastic gore holds the 
, foot snugly, securely. Smooth, casual, dress-shoe 
styling combined with a leather-lined steel toe 
box make it especially attractive to men who 
want all-day comfort and smart appearance. 


Thom McAn uses heels and soles of long-wearing 
cushion Neoprene on this shoe to provide another plus— 
long service life and more wear for the money. 

Du Pont Neoprene resists oil, grease, chemicals... 
won't soften in hot weather or crack in cold. 

And, its lasting resilience helps ease you through your 
working day. Du Pont, Dept. PS-6-NS, Wilmington 98, Delaware. 


Ask for Thom McAn Style No. 765 the next time you buy service shoes! 


por 


Better Things for Better Living .. . through Chemistry: 


Make Rubber Stamps for BIG PAY 


Need more money? Earn $30-$50 
a week, spare time, at home mal 
ing rubber stamps for offices, fi 

tories, individuals, Hundred: 

uses, Hundreds of prospects—ev- 
erywhere. Right in your own com- 
munity. Turn out special stamps for 
names, addresses, notices, prices, ete., 

in minutes with table-top machine. We The average starting salary, of students, com- 
furnisheverything and help finance you. pleting our License, Electronics Techni- 

Write for free facts, No salesman calls, cian Course, Fd those completing our Diesel 

Rubber StampDiv.,1512 Jarvis Ave., Dept. R-3-F, Chicago26 Automotive Training, is $4,300 per year. 


After becoming familiar with the industry, 
their salary usually increases to $6,000 or $7,000 
per year. 

After they become senior technicians, or 


EARN $10, 000 A YEAR | 


О DIESEL 
О AUTO 


O ELECTRONICS 
Г] AUTOMATION 


Be сабт aug watch 


ў » SWISS Ок AMERICAN 


pare time. Tui- 
tion $5 КЛ Diploma awarded, Free 
sample lesson. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 
2330 Milwaukee, Dept. 463, Chicago 47, Ш. 


QUICKLY DRAINS CELLARS AND POOLS 
FILLS TANKS © IRRIGATES © SPRAYS 


Pumps up to 5000 GPH. Up to 60 ft. head. 
Threaded. 114" intake. 1^ discharge. Rust- 
free aluminum, castings. Superior design. Top 
ality. Fits any motor. 

faction guaranteed or money Standard Model 


Si deposit on COD e Fie: @9 
n C.O.D'a. Flex: 
ible drive coupling $1 extra. ppd. 


Heavy Duty Ball Bearing Model. . $12.95 ppd. 
AMERICAN MACHINE & TOOL CO., INC, 
Dept. PS-63, Royersford, Pa. 


master mechanics, they can earn $8,000 to 
$10,000 per year. 

When they become specialists, or a part of 
management . . . or start their own business . . . 
they can earn considerably more. 

RESIDENT SHOP TRAINING is easier and costa less 
than you may think! We provide you with 
housing and part-time jobs while in school, plus 
free nation-wide placement service for graduates. 
Check cry above in which you ore interested and mail for 


FREE BOOKLET 1004 


us | B AILEY 


w \Technical Schools 


AUTONATION | Veteran Approved 
~ 1626 S. Grand, Rm. 50, St. Louis 4, Mo." 


Name. ge ——— — — 
Street. 
Town — — — — — — Lone. — State — 


IN YOUR OWN 
BUSINESS 


STEP INTO THIS BOOMING 
$19 BILEION A YEAR INDUSTRY 


Hundreds of accidents and 
losses will happen this 
year in your community. 
We'll show you how to 
investigate and adjust 


these losses for insur- 

ance companies, rail- 

roads, government 

= offices. You buy NO tools 

or equipment. You do NO 

selling. You need NO prior 

experience or higher education. And you 

can operate out of your own home. Right 

now independent Accident Investigators average $6.44 an 

hour. We'll train you quickly to do the same. Start part- 

time if now employed. Fill the need for an Accident Investi- 

gation specialist in your area. Colorful booklet explains 

everything. Absolutely no obligation on your part. No sales- 
man will call. Write TODAY for FREE Booklet. 


UNIVERSAL SCHOOLS, PS-6, 6801 Шей, Dallas Ballas: Sr: Texas Texas 


Double Your Income - 


While employed, doable your income with YOUR OWN busi- 
ness, Free illustrated booklet tells you how. Then expand 
full-time, Gross hourly profit: $9 plus $6 on each serviceman. 
Your service is nationally advertised, It’s worldwide. En- 
dorsed by MeCall's and Parent’s Magazine. We'll finance you 
for all but a few hundred dollars, We'll mail details and free 
book. No obligation, No salesman will call. Write TODAY. 


DURACLEAN CO., 3-186 Duraclean Bldg., Deerfield, III. 


PAY 
TRATED CATALOG Оон 


making poet. Start and 
own ‘bu Sick y^ Men, women of all ages, 
covers ; 
Managements App ; Loans, "Morlrages, and 
related subjects. TUDY AT HOME or In cl 
lending ities. Dipl 
TODAY for free book! No ar nt 


pproved for World War T 
WEAVER SCHOOL OF REALESTATE ЕТ: 71936) 
3521S Broadway Kansas City, Mo. 


All over the country, men are 
making money as applicators 
of Colorcrete— the beauty treat- 
ment for old, drab, time-worn 
masonry surfaces. Stucco, con- 
crete and the like can be trans- 
formed in brief time and at 
relatively low cost into surfaces 
that gleam in colorful beauty. 
Colorcrete is good for homes, 
stores, schools, motels, garages, 
service stations and other pub- 
lic and commercial buildings. 
Range of 16 colors. 
Every community can support 
a Colorcretor — and many 
territories are still available. 
Investment required is very 
moderate. Write at once for 
Opportunity Book. 
W. E. DUNN MANUFACTURING CO. 
572 Ottawa Avenue, Holland, Mich. 
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Science newsfront continues 


expect to pick it up at the hardware store, 
though. It costs $2,500 an ounce. 


"Bugs" to kill bugs 

Is there a safe bug-killer? Department 
of Agriculture scientists think they have 
one. It’s a “bug” too—a microbe, Bacillus 
thuringicnsis—fatal to inch worms, gypsy 
moths, and forest tent caterpillars. It is 
said to be harmless to man and animals. 

Dr. William E. Waters of the Northeast- 
ern Forest Experiment Station of the De- 
partment of Agriculture, and his colleague, 
Dr. Franklin B. Lewis, report that the 
bacillus apparently paralyzes the stomachs 
of caterpillars so they can’t eat. Tests show 
it works well against some leaf eaters, but 
its no good against nonleaf eaters. It’s 
not yet on the market. [For other informa- 
tion on insecticides, see "How to Poison 
Bugs . . . but NOT yourself,” page 106.] 


Our part-time lunar umbrella 

With the failure of Lunik IV to make a 
soft landing—or any other kind of landing 
—back in April, the Russians appeared to 
have joined the select club of nations that 
have trouble hitting the moon. The field 
was clear for theorists who wished to muse 
on the nature of the moon’s influence, with 
no messy scientific evidence to gum up 
their hypotheses. For example: 

Why is there more heavy rainfall than 
usual in the week following the new moon 
and also in the week after the full moon? 
Confirmation of this folklore turned up last 
fall when American and Australian scien- 
tists independently and coincidentally ana- 
lyzed rainfall records going back to 1900. 

Now Dr. E. G. Bowen, one of the Aus- 
tralian researchers, has come up with the 
theory that the moon is electrically charged 
to about 10,000,000 volts. The charge acts 
as an umbrella to repel micrometeorite dust 
that the earth encounters in space—but only 
during the half-moon and three-quarter- 
moon phases, when the moon is lined up 
with the earth’s orbit. The dust, Dr. Bowen 
thinks, enters the earth’s upper atmosphere 
at other times to seed clouds and produce 


rainfall. иш 


Our students are taught on the machines by qualified instructors. They 
do not learn from books, thousands of miles from the school. This 
means they are better qualified and more readily accepted for imme- 
diate employment by contractors. 


* CONTRACTOR OWNED — V. A. APPROVED 


Because Western School is the only contractor owned and oper: 
school in the world, you get the "Real Thing" from the men who will 
eventually hire heavy equipment operators . . . the станаа 
Write today for FREE information. 


WESTERN SCHOOL" 


dp----------------- 
Please send me your 
FREE BROCHURE 


poe ed 


5.3 1 
' 


OF HEAVY EQUIPMENT OPERATION pus 1 
Associate member of Associated General Contractors and A.R.B.A. t 
5-3 BOX 510 • WEISER, IDAHO i 


1 Earn While You Learn At Hom 
MAKE S an ош, fl t parttime, 


MONEY! [ er fe fan 


ons of jacks in auto serv 


1 kers, body shops, riggers, 
EPA З тее servicing We show you HOW 
à 


Superb citizens band performance. Light- 
weight. Model HE-100L features squelch and 
separate microphone and speaker. No tests or 
license required. Crystal receive and trans- 
mit, With leather case, earphone, telescoping 
7 antenna, batteries and crystals. Send $39.95 
p for one, or 2 for $78.88 plus $1.50 postage. 
ti 


Step-by-step directions. 
far Falder PSG and Free Bones Offer | 


Institute of Hydraulic Jack Repair 
P.O. BOX GO * BLOOMFIELD, N. J. 
A Correspondence School Licensed by N.J. Bd. of Ed. 


* NOW! Earn BIG MONEY ^s ART. 


% CARTOONING Conmerctar 


Now you can enter this highly-paid field 
Quickly and easily. Learn in your own home, in 
spare time. No previous training or art ability 
required, Own your own business — urgent 
demand for artists everywhere! Earn 100° 

profit on all drawings — we кеу how! 


таў illustrated book FREE/ 
Continental Schools, Inc. Dept. £-170 «2 


(we refund excess). 
e Radio, Dept. KF-3 P.0. BOX 88, Syosset L.I., N.Y. 


Lafaye! 


AMERICAN INDUSTRY NEEDS 
TRAINED ENGINEERS NOW 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS’ TIME 
B.S. Degree Courses: 


J Electronic O Mechanical 
— Engineering Engineering 
7j Electrical о Givi 


Engineering 
Г) Architecture 


Diploma Courses: 


Engineering 


You Can Have a 


w їз Radio-Television D Architectural 
| Со!ог raftini 
- осе | xum n Technician O Bratting o 
a dn Technician D Structural 
STRENGTHEN your voice this tested, Tanar AUREOS 
selentiflo way. Yes sou may now be able кебе iwi | ENROLL NOW APPROVED FOR VETERANS 
improve the POWER of your speaking d EE Information 
and singing voice». . in the privacy of FOR NEW TERM Se DE ERES sehen 
your room! Self-training lessons, mostly 
silent. No music required. bg ` HEALD Engineering College 
FREE BOOKLET Van Ness at Post, Dept. PS-663 San Francisco, California 
Wate today for Eugene Feuchtingers great booklet «How to Develop | МАМЕ 
a Successful Voice. t's absolutely a You niust state your axe. 
Booklet mailed postpaid in plain s nyelope. No salesman will STRET 
bother you. Send your name and pe RIGHT NO city 


PREFECT VOICE INSTITUTE, 325 W. Jackson Blvd., Studio 


Chicago 6, Ш. 


Getting Ahead s, v.s rro 


A monthly column to help you prepare yourself for a better job 


How much do scientists earn? 


About $10,000 a year, reports the 
National Science Foundation. That was 
the median annual salary for all U.S. 
scientists in 1962: Half the scientists 
in the country make less than $10,000; 
half make $10,000 or more. 

How the figures break down, by 
field, is shown at right. 


Going to be looking for a summer 
job? As a guide you might want to 
look at a 66-page booklet, Summer Jobs 
(The Advancement and Placement In- 
stitute, 169 N. 9th St., Brooklyn 11, 
N.Y., $4). This is an annual publica- 
tion compiled especially for teachers 
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“Pd like a job working on heavy 
equipment. Is this a good field for some- 
one to break into? What schools offer 
training?"— ].E.S., Rochester, N.Y. 

I interpret your question to mean you are 
interested in operating heavy construction 
machinery such as power shovels, cranes, 
derricks, and bulldozers—in other words, 
you want to be an “operating engineer.” 

There should be a growing demand for 
persons skilled in these fields because of the 
expected increase in all construction ac- 
tivity and, in particular, in highway-build- 
ing. It seems clear, too, that more special- 
ized and complex machines, requiring a 
higher level of training to operate, will be 
developed. Skilled workers now get up to 
$5 an hour for such jobs, making them 
among the highest paid in the building 
trades. Self-employment is also possible. 
In short, a fine field for a young man. 

The following schools offer resident train- 
ing as well as home-study courses: 

Interstate Training Service, 4035 N.E. 
Sandy Blvd., Portland, Ore. 

National Technical Schools, 4000 S. Fi- 
gueroa St., Los Angeles 37. 
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Ce es 


FIELD oF EMPLOYMENT TOTAL 
Chemistry $11,000 
Physics and Astronom; 11,000 
Biological Sciences... 10,000 


Mathematics .............. 10,000 
Agricultural Sciences 8,000 
Psychology ...... 9,000 
Earth Sciences 10,000 


Meteorology . 
All Fields 


and college students. It lists the kinds 
of jobs at which you can earn while 
learning or vacationing. The directory 
is not exhaustive, but seems accurate 
and up-to-date. It also presents infor- 
mation about permanent jobs as well as 
summer jobs and special projects. 
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Tractor Training Service, 1525 E. 53rd 
St., Chicago 15. 

These schools offer resident training: 

National School of Heavy Equipment 
Operation, Dept. A-36 P.O. Drawer 1686, 
Charlotte, N.C. 

Western School of Heavy Equipment Op- 
eration, Dept. S-2, Box 510, Weiser, Idaho. 


“I have an A.B. degree in industrial 
psychology. I would like to use it, with 
additional training, as a springboard 
from government service to private in- 
dustry. How can I obtain additional 
skills? I would like a career with 
broader employment possibilities, rea- 
sonable advancement, and, preferably, 
one that can be acquired by home 
study.” —A.J.T., San Francisco. 

Without additional information I can’t 
answer your question fully. I would sug- 
gest that you consult a vocational-counsel- 
ing service, perhaps one attached to a local 
college, to get supplemental information or 
to arrange for testing to determine your 
aptitudes. 

However, I can list some fields that you 


CONTINUED 


for good 
measure 


...Stewart-Warner Custom Gauges. They give 
you the precise information you need to de- 
tect and correct engine-system problems be- 
fore they get serious. No guesswork and no 
‘warning light confusion.’ 

Whatever you need in an automotive gauge, 
rely on Stewart-Warner to supply it. The S-W 
“2 in 1” Gauge Cluster (above), for example, 
is a handsome combo unit that features an 
ammeter and an oil pressure gauge... fits all 
cars. Other popular Stewart-Warner gauges 
include: the S-W Motor-Minder, a favorite of 


mechanics for checking engine performance 

..and the S-W Volt-Guard, a special gauge 
for checking battery condition, generator and 
voltage regulator. Ask your dealer about the 
full-line of reliable Stewart-Warner Custom 
Gauges. . . {гот the most complete line of auto- 
motive instruments in America. 


INSTRUMENT DIVISION А Я 


9 1840 Diversey Pkwy., 
[Excellence] 


“$7,108 50 fi 


SERVICING eae | 


— Hank Konter. Newcastle, Wyo. 

Make good money servicing auto- 

truck- tfaetor radiators with new Inland 
¡Diece Radiator Shop, Easy, to test -clean-repair 

radiators. Inland, world" 

you free. 

bay from profits. 

ble 


Е Yor Free 


INLAND MFG. CO., Dept. PS-6, 1108 Jackson St., Omaha 2, Nebr. 


HOW TO MAKE $6.00 AN HOUR SHARPENING 


Men everywhere are making money 
Serpenite knives, saws, scissors 
and tools. TREYCO Grinders put you 
in business at home in your spare 
or full time. Start Now. $34.95 up, 
Factory to You. Worldwide users. 
Manual furnished. Easy payments. 
Write NOW for full information. 


TREYCO PRODUCTS 
377 Old Falls Blvd., N. Tonawanda, N.Y. 


DE CANNON 
4 he. 


Leite, | blast: 
ЇН! Mighty roar 


ting 
War celebrations, 

coil. Hundreds of shots for few 
cents. Uses carbide. Fast firing. 
Attractively made of heavy cast 


" 1 ron. Money back guarantee. 
Big Boom! Ei Cannon (Illustrated) $4.50 
Postpaid. Big 17” Cannon $9 25” Cannon 
Ammunition 39c tube (500 59.50; 5 Aubes $1.10 Саппоп 15 
JOHNSON SMITH CO. DEPT. 276 Detroit 7, Michigan 


STEWART-WARNER снезе 14, m. 
| AV j MIL AE KML AE == 


CORPORATION 

HELP WANTED —SPARE TIME 
SENSATIONAL NEW LONGER-BURNING 
LIGHT BULB. Amazing Free Replacement 
Guarantee—never again buy light bulbs. No 
competition. Multi-million dollar market yours 
alone. Make small fortune even spare time. 
Incredibly quick sales. Free sales kit. 
MERLITE (Bulb Div.), 114 E. 32nd, Dept. 
C-16H, New York 16, N.Y. 


LA 
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2 WINDOWS SAT 
C DRAWERS STICK? 
Y ZIPPERS STICK? 
USE ELMER'S SLIDE-ALL 


Now spray away sticking and bind- 
ing in 101 places with Elmer’s 
Slide-All, the dry-spray lubricant. 
Use it on drawers, doors, zippers, 
bicycle chains. Not oily, it won't 
stain. Try it. A product of The 
Borden Chemical Company, 350 
Madison Avenue, New York 17, 
New York. (Available in Canada.) 


CASH IN ON SCREEN BLOCK! 


MAKE BIG MONEY... 
IN YOUR OWN BACKYARD 


SLIDE-O;M ATIC 


MAKES ALL THESE BLOCKS 
. .. AND MANY MORE! 


Including Standard Block and Brick 
Make big money with decorative block, 
patio block and brick. Supply cinder and 
concrete block, chimney block and deco- 
rative brick to builders, builders supply 
houses and remodelers. You can make 
all these products with the General 
Slide-0-Matic Machine, Model 61. Makes 
up to 3 blocks a minute or 8 bricks a minute. Products meet 
all building codes anywhere in the country. This is an honest- 
to-goodness big machine that enables you to make top quality 
products. So simple to operate that a beginner needs only 5 
minutes instruction. No previous experience necessary. Operates 
from an ordinary electric outlet—(can be supplied with gasoline 
engine.) Can be operated in garage, barn, small outbuilding, or 
even outdoors on job site. The Slide-O-Matic is job proven and 
time tested. Simple, foolproof operation and long maintenance- 
free service makes it perfect for a business of your own. In- 
gredients: sand, water, gravel (or cinders) and cement available 
everywhere. Uses plain steel or wood pallets. Surprisingly low 
price. Write, call, or wire today for literature. 

EXTRA — Amazing illustrated book gives floor 
plans for 6 sensational concrete block bungalows. 
Tells how to lay blocks, layout building lines, 
mix concrete, build steps, porch and concrete 
floors all at great savings. Written by experts. 
Can save many times the cost of the machine! 


$ Get it now! No strings attached, Send $1. 
BOOK FREE IF YOU BUY MACHINE 
Only 1 Pod $1 REFUNDED IF YOU BUY LATER 
GENERAL ENGINES CO., INC. 
DEPT. SSC 63 ROUTE 130, THOROFARE, N. J. 
“How To Start 
Your Own 


MAIL ORDER BUSINESS” 


Work from your home. We supply top-notch mail order catalogs im- 
printed with your name and address. Simply mai! out to prospects 
and all orders come directly to you. We carry all stock and drop-ship 
for you. Write today for details and free booklet. No obligation. 
STATILE CO., MAIL ORDER DIVISION, MONTVALE 9, NEW JERSEY 


OPERATE 
A FIX-IT SHO 


Earn Big Money. Repair household appliances, rewind motors, sharpen 

mowers, saws, do house wiring, ete. Every neighbor, stranger а prospect. 

We show уоп how to make es, secure business, what (o charge. buy 

necded parts wholesale, etc. FREE BOOK. 

ISTY TRADES SCHOOL 
3214 W. Lawrence 


Dept. A-2601 Chicago 25 


AOV" You Can 
Fix Cars Faster 


With MOTOR's 2-in-1 
Auto Repair Manual! 


X just about any part of 
2,519 models, 1955 through 
1963. NEW edition. Trouble- 
Shooter spots what's wrong — 
Manual pages show exactly 
how to fix it! Over 1,300 pages, 
3.200 pictures. MUCH MORE! 
TREE 10-DAY TRIAL. Then, 
pay $2 in 10 days, $3 a month 
for 2 months, then $1.95 (plus 


TRY GIANT 
ILLUSTRATED 
HOW-TO" BOOK 


FREE ue delivery charge and sales 
ах), or return . Send ni 
FOR 10 DAYS monéy now! MOTOR, BOOK 


DEPT., Desk 326, 250 West 


55th St., New York 19, N. Y. 


might consider. All of these can be studied 
at home. I have also noted some schools 
that offer such programs. 

Accounting: International Accountants So- 
ciety, Inc., 209 W. Jackson Blvd., Chicago 6. 

LaSalle Extension University, 417 S. 
Dearborn St., Chicago 5. 

Industrial Management: International 
Correspondence Schools, Scranton 15, Pa. 

Lincoln Extension Institute, 1401 W. 
75th St., Cleveland 2. 

Personnel Management: LaSalle, Interna- 
tional, and Lincoln (addresses listed above). 


“I understand some association pub- 
lishes a list of correspondence schools. 
May I have the address?" —R.M.O'C., 
Belmont, Mass. 

The National Home Study Council, 2000 
K St. N.W.. Washington 6, D.C., issues a 
directory, The Home Study Blue Book, 
which lists accredited, private, home-study 
schools. 


“When I enter high school next fall, 
Pd like to go to one of the more techni- 
cal schools in my area. But I hear that 
it’s harder to get into a college from a 
specialized school because of the com- 
petition. I am confused and would like 
to know what to do.”—A.R., Forest 
Hills, N.Y. 

You certainly can get a good education 
at a specialized high school. But you can 
at a general high school, too. To a great 
degree, how “good” your education will be 
depends on what you, as a student, will 
put into it. 

Whichever you choose, you should not 
base your decision on fear of not making 
college. Your chances for that will depend 
on standard tests like those of the College 
Entrance Examination Board, and your 
high-school record—which will have to meet 
certain standards no matter what school 
you attend. 


“Where can I study job evaluation 
and description?” —M.W., Camby, Ind. 

Lincoln Extension Institute, 1401 West 
75 St., Cleveland 2, is one place. 


Send your questions on careers and technical 
training to: 

Getting Ahead Editor, PoPULAR SCIENCE 
355 Lexington Ave., New York 17, N.Y. 
Not every question may be used. Questions 

cannot be answered by individual letters. 
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smaLL speck... Bla TROUBLE... easy cure 


It takes only а tiny speck of dirt or 


carburetor. Small speck but big trouble . . 
power, poor performance, wasted gasoline. Just add GUMOUT 
it cleans your carburetor quickly and completely 
as you drive. Get GUMOUT today. Available from your service 
station or wherever automotive products are sold. 


GUMOUT DIVISION, Pennsylvania Refining Co., Cleveland 4, Ohio 


to your gas tank... 


gum to foul up your car’s 
. hard starting, loss of 


— BIG ee ы 


EIS I reveal 


age. 
INTERNATIONAL GRAPHOANALYSIS SOCIETY, INC. 


325 West Jackson Blvd. Chicago 6. Illinois 


EXCLUSIVE DOUBL 
HEAVY DUTY 


IRRIGATE Ө DRAIN Ө CIRC 
д tos er ари HP, g^ 
from 


Don't’ d 
КА АМТ! 
Centritugal and Gear Pumps In АП Sizes 


LABAWCO PUMPS. Belle Mead 4, N. J. 


PROFIT IN YOUR SPARE TIME 
U 


= SMALLENGINE REPAIR PAYS BIG ! 
Outboard * Powermower * Chain Saw * Tractor 

MAKE EXTRA MONEY — or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ех- 
pert. Free information. Write today! 


LINCOLN TECHNICAL INSTITUTE 
Suite 6-С, 472 Market Street, Newark 5, М. J. 


95% PROFITS 
YEAR 'ROUND 


Be your own boss, Oper- 
ate a SIMPLEX lawn- 
mower sharpening service in 
your community. One compact 
machine grinds all mowers, 


sharpens cutlery, Low invest- 


ment, 95% profit. rays for 
itself in average month. 
SIMPLEX 

. =4 Machines in One! 
Reel Grinder—sharpens any 
mower reel in or out of mower. 
Bed Knife Grinder—grinds with Cutlery Knife Grinder—sharp- 
either round or cup wheel. ens cutlery, tools, scisso! 

Send for free, money-making details! 


FATE-ROOT-HEATH Company +PS-6, Plymouth, Ohio 


Rotary Blade Grinder—hollow 
grinds any rotary mower blade. 


T NCTH 
[АВА TRINE Ms 


blows 
in and 
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FREE 


K-MAN 


п cuuipment: Vault Horse, Rowing Ma- 
Ring ete, Convert basement, 
TOTAL sl 
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Detroit report 
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By Devon Francis 


You'll wonder where 


the yellow went 

Ford Motor Co.’s drive to produce a 
true 100,000-mile car will take a giant 
step forward this summer with a revo- 
lutionary electrostatic anti-rust dipping 
process for Lincoln and Thunderbird 
bodies. 

As the body travels through an 80-foot 
tank, an extremely high charge (said to 
be up to 50,000 amps) etches the bare 
metal and bonds the primer. The car 
bodies will be negatively charged; the 
paint-water-acid in the tank positively 
charged. This reportedly will cause the 
molecules in the steel to open up and 
close around the molecules of paint. 


Antique parts for sale 

Where would you find wood-spoke 
wheels for a 1931 Chevrolet? Or door 
handles for a 1928 model? Try your 
Chevy dealer. 

Chevrolet has instituted a parts- 
exchange system among its dealers to 
fill the needs of antique-car enthusiasts. 
Parts sales managers publicize particu- 
lar needs in a nationally circulated list- 
ing, eliminating months of correspond- 
ence between dealers. 


Listening for leaks 

A device like a doctors stethoscope 
has been produced in England to trace 
air leaks. The Air-escope is said to spot 
trouble in manifolds, gaskets, exhaust 
systems, air lines, and tubeless-tire rim 
seats. Sonicaid Ltd., of Hounslow, Mid- 
dlesex, reports that in tests on an air 
cylinder with a pressure inside of three 
p.i, air escaping from а .001-inch pin- 
hole could be heard easily. 


Kerosene for a V-8 
Back in 1921, Henry Leland, a famous 
name in Detroit, built a Lincoln car that 


32 POPULAR SCIENCE JUNE 1963 


became the prototype for production-line 
models in 1922 when Henry Ford had 
taken it over. It had a V-8 engine with 
exhaust pipes snaked through the V's 
center to heat the intake manifolding— 
necessary with the low-grade fuel avail- 
able in those days. 

Now Leslie R. Henry, Curator of Trans- 
portation at the Henry Ford Museum in 
Dearborn, has had the old car restored. It 
runs like a sewing machine. But the en- 
gine can't stomach today's high-octane 
fuels. The carburetor develops vapor 
lock. So a diet of five parts gas to 
one part fuel oil—little better than a 
high-grade kerosene—must be used to 
accommodate the heat from that exhaust 
plumbing. 

Henry, who is also technical vice- 
president of the Antique Automobile 
Club of America, plans to drive the old 
Lincoln to Colorado Springs on the 
1963 revived Glidden Tour. 


For women only 

Detroit's stylists are off on a new track. 
Theyre designing cars especially for 
women, incorporating different color 
schemes, makeup kits, seats that are 
higher and farther forward, and plenty 
of power accessories. You may see them 
in three or four years. 


To drink and drive 

Donald S. Buck, safety director for 
the U.S. Army Continental Command, 
Fort Monroe, Va., is described as an 
iconoclast and realist. Says he: People 
should be taught how to drink and drive, 
and how to drive faster safely. 

Addressing a fleet-maintenance con- 
ference in Chicago, he stated, "We all 
know people have a few drinks and then 
drive their cars. We should be teaching 
them just how much to drink. We give 
driver tests that consist of driving around 
a block at 20 miles an hour, and then 
turn people loose on superhighways. We 
know under what conditions people drive, 
so we should adequately prepare them 
to meet these tests." 

His estimate of traffic-accident costs 
in the U.S.: $2,314 a second. 
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NOWADAYS — you just push a button 
to go across the lake 


Click. 


You're underway. Just feed the gas and 
steer. 


Can anybody do it? 


Nope. Just Evinrude owners. And their 
wives. And families. And friends. You 
never saw so many friends! 


How does it work? 


Simple. The control box up front has a 
throttle lever and three buttons — forward 
— neutral — reverse. The buttons are con- 
nected by sealed wire to an electric clutch 
which drives the propeller. 


Can you depend on it? 

Completely! Everything is electric just 
like flipping a light switch. Nothing to get 
out of order except the button switches 
themselves. And we test them for 1,000,000 


operation. After that, you may have to 
buy new buttons. 
Suppose you want to stop at a dock. 
Slow down. Ease up on the gas. Pick 


outa spot. Forget about the throttle. You 
won't need it for docking. 


Click — you're in neutral, Click — you're 
in reverse (for braking). Click — you're in 
neutral again, ready to tie up. 

Suppose you goof? 

Click. 

Nobody will ever know — the hand is 
quicker than the eye. 


Ask your Evinrude dealer for a FREE 
catalog. Look him up in the Yellow Pages. 


D EVINRUDE 


FIRST IN OUTBOARDS 
DIVISION OF OUTBOARD MARINE CORPORATION 


cycles. That's the equivalent of 50 years' 


Enjoy Lite with MILLER HIGH LIFE 
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The wonderful 3-hoss shay... Science 


Our dauntless driver streaks by in a blur—at 18 m.p.h. 
Devon Francis test-drives a 
reproduction of Henry Ford's first car. 


Want a thrill? Climb aboard 


One hundred years ago next month a man was 
born who was to play the major role in putting 
America on wheels. He was christened Henry 


Ford. 
To celebrate this centennial, PoeruLan SCIENCE 
sent its automobile editor to Dearborn, Mich., 


home of the industrial empire bearing its founder's 
name, to test-drive Mr. Ford's first car, the Quad- 
ricycle. 

It was before dawn on June 6, 1896, that Mr. 


Ford pushed his new-born steed out of a brick 
coal shed behind his residence at 58 Bagley Ave., 


Detroit, and piloted it for the first time under its 
own power along the city’s streets. 

At the more civilized hour of 1 p.m. on April 
13, 1963, Mr. Francis climbed aboard a just com- 
pleted reproduction of it. Here is his report. 


By Devon Francis 


simplicity of design could give aces and kings 

to the automobile industry, hands down. 
On its very first run, I sat beside its builder, Mr. 
George De Angelis. A proud man, Mr. De Angelis 
took the controls. We were push-started by friends. 
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I HAVE just driven a vehicle that for sheer 
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In bowler hat, test-driver Francis poses in Quad before shed where Ford built his first car. 


Surprised at this gambit, I asked, “No starter?" 

"The electric starter." replied Mr. De Angelis 
patiently, “has not been invented yet." 

After a few gasps, the engine caught. It sounded 
rather like a gas-powered chain saw. We drove 
a couple of blocks, came about, and returned to 
our starting point. 

“Would you care to drive it?” Mr. De Angelis 
asked graciously as he dismounted. 

I grasped the tiller and pulled part way back on 
the control lever. There was some slippage on the 
drive belt, but the car accelerated pleasantly if 
not—let us say—briskly. Speed, with the “clutch” 
Here's Henry Ford—also in a bowler partly engaged, was, perhaps, five m.p.h. 

E his Quadricycle, He had to Driving in a circle, I called to Mr. De Angelis, 

nock out part of a doorway to g к > 

the machine out of the coal shed. I presume that to reach high gear, I push for- 
[Continued on page 180 
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Facts on the Quadricycle 


Model: Quadricycle Buckboard 

Engine: 2 cylinders, horizontal and parallel; 
4-cycle; F-head; 3-4 hp. (approx.) at 800 
rp.m.; maximum torque not announced; 
compression ratio, 3:1 (approx.); bore and 
stroke 2.5 by 6 in.; displacement, 71.9 cu. in. 
Curb weight: 500 Ib. 

Transmission: 2-speed; belt drive from fly- 
wheel, actuated by lever, idler pulleys. 
Steering: tiller travel, 38 degrees lock to 
lock; overall ratio, 1:1; diameter of turning 
circle, 20 ft., 4 in. 


Effective brake-lining area: 22.5 sq. in. 
Outside dimensions: wheelbase, 49 in.; over- 
all length, 79 in.; height 43 in. 

Inside dimensions: hip room 25 in.; head- 
room, infinite; leg room 39 in. 

Tire size: 1.75 by 28. 

Speedometer error: What's a speedometer? 
Gas mileage: 36.4 mpg at 16.5 m p.h. 


Acceleration: 0-10 m.p. . . 12.5 sec. 
0-18 m.p.h. .. . 21 sec. 
10-18 (passing speed) ... 8.5 
sec. 

Top speed: 18 m.p.h. (actual, not esti- 

mated). 


COO oe eee reese eee өөзөзззөзөз өз з зөззөзөззөзөз өзө» ө оо өзөөөзөө өзө ө өзө зө өө өө өөө өө өөө 


How | built my 
wonderful 3-hoss shay 


By George De Angelis 


About the author: George De Angelis, 
42, is a former tool-and-die maker, 
turned artist. An antique-car buff, he 
restored a 1931 Ford Model A pickup 
truck which won several blue ribbons. 
In his garage now, in process of res- 
toration, are a 1930 Model A sedan 
and a 1911 Model T. With time out 
for World War II, De Angelis has 
worked for Ford Motor Co. in Dear- 
born, Mich., a Detroit suburb, for 22 
years. As a soldier, he was a tank me- 
chanic with Gen. George Patton’s 
Third Army. He is now a section 
supervisor in the Ford engineering 
staff art department. 


ITH time, patience—and mon- 
\ ) \ / ey—you can build your own 
car. I know. I did it. It took me 


almost three years, working nights and 
weekends. The car is a "compact." It's 
small; it has a rear engine; it has tube- 
less tires. 

And it was built on a design 67 years 
old. So what's new? 

My compact is known as the Ford 
Quadricycle. To the knowledge of the 
Henry Ford Museum in Detroit, which 
collaborated with me, there are only two 


Ford Quadricycles in the world. The 
other one, built bv Henry Ford, is the 
original, under lock and key in a glass 
case at the museum. 

Reproducing Mr. Ford's car would—I 
thought—be simple. It consisted mostly 
of angle iron and welded and brazed 
tubing. This would be a one-winter proj- 
ect. I could have it on the road in the 
spring. Little did I know! 

Mr. Ford’s first car was a true horse- 
less carriage in the mode of the day, 
with a tiller for steering. It had an angle- 
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“The horsepower was 3 to 4. 


iron frame, a wooden body ( what there 
was of it), bicycle-type wheels, a four- 
cycle engine with two cylinders lying flat 
in parallel, a two-speed, leather, belt 
transmission, and a chain drive to a solid 
rear axle with a differential just inboard 
of the right rear wheel. The connecting 
rods are attached to cranks on a big fly- 
wheel, also in parallel with the cylinders. 


ASKED the Ford Archives and the 

museum for blueprints on the Quad- 
ricycle. To my astonishment, there 
weren't any. I wasn't discouraged, even 
when the museum gently suggested that 
the original Quadricycle was too pre- 
cious to remove from its glass case for 
examination. 

So I would get my dimensions another 
way. I read every bit of literature on 
the Quadricycle that I could lay my 
hands on and obtained about a dozen 
photographs. Then, putting a plastic 
triangle against the glass case and sight- 
ing like a surveyor, I did a careful walk- 
around, marking distances between the 
Quadricycles components on the glass 
with pieces of masking tape. Measuring 
between tapes gave me my figures. The 
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The engine was... 


The “gear” changing machinery 
in the power train is merely 

a lever operating idler pulleys 
that put tension on the belts. 


The differential, a standard 
item, carries two spider pinion 
gears in the rear sprocket. The 
block bearing is bronze. The 
ratio between sprockets is 3:1. 


innards of the engine didn’t bother me— 
I was sure the museum would let me get 
at that later. Besides, what could be 
complicated about it? Ah, the bliss of 
ignorance! 

I spent that first winter just making 
drawings. 

Oh, well, I'd build the car the second 
year. 

The chassis and body were no sweat. 
By December, 1961, the Ford Museum 
had decided that if I was determined to 
reproduce the Quadricycle, the vehicle 
had better be right. While the museum 
has no connection with the Ford Motor 
Co., it guards sternly all the treasures of 
the man who founded the Ford indus- 
trial empire. 

When its officials did remove the 
Quadricycle from its case, I discovered 
that I had made only one error in my 
masking-tape operation—the transverse 
shaft carrying the power sprocket was 
%-inch off in my drawings. 


TACKLED the engine. The horse- 
power, a pure estimate, was 3 to 4. 
The engine was, in a sense, an F-head, 
common to the rudimentary internal- 


an F-head” 


I bolted the two 
cylinders together 
exactly as Mr. Ford 
did 67 years ago. 
Today they would 
constitute a cylinder 
block 18 inches long, 
without heads. But 
only 11 inches of 
this actually is 
cylinder—7 inches is 
a skirt that is bolted 
on the main bearing. 
The compression ratio 
is hard to figure 
because of projections 
into the heads. The 
pistons come to top 
dead center together— 
while one is on the 
intake stroke, the 
other is firing. 

The throttle is a 
push-pull wire. 


combustion engines of its day. The in- 
take valves were atmosphere-operated 
and were housed in a modified, brass, 
one-way plumbing valve attached to the 
side of each cylinder by а half-inch 
pipe. A second half-inch pipe connected 
the two valves acting as intake mani- 
folds. On this was soldered a %-inch 
pipe as a carburetor. A needle valve 
served as a fuel control. 

By progressively pinching down the 
pipes Mr. Ford had obtained the proper 
fuel-air mixture. 

An exhaust valve in each head was op- 
erated by a rocker arm. A push rod, actu- 
ated by an eccentric geared to the cam- 
shaft, was attached to the rocker arm. 
The exhaust system came strictly from 
Mr. Ford’s considerable experience with 
steam engines. 

I bought 2%-inch-diameter seamless- 
steel tubing of 34-inch wall thickness 
for the cylinders and bored them out to 
2% inches. On these I brazed water 
jackets. The brass one-way valves have 
not changed since Mr. Ford's day. I 
bought them at a plumbing-supply shop. 
These I drilled to take the intake-valve 
stem and spring. It was no trick to buy 


the bronze gears for the exhaust-valve 
timing and fashion the push-rod and 
rocker-arm assembly. 

I searched the power-lawn-mower 
catalogues for valves and pistons of the 
proper size, and finally was able to buy 
exactly what I needed. The 124-inch- 
long connecting rods were really nothing 
more than solid round stock with bosses 
on each end for the wrist pin and crank- 
shaft. For appearance, I made these 
from stainless steel. 

Except for the pistons, all the machin- 
ery had to be drilled for hand-oiling. The 
pistons would be lubricated by old- 
fashioned steam-engine "bottle oilers." A 
friend found a pair of these for me by 
merest chance in an antique shop. They 
were exactly like those used by Henry 
Ford. 


he construction of the ignition sys- 

tem inside the cylinders had puzzled 
me. I got the answer when the museum 
took the heads off. It was the old make- 
break system with a low-tension, hand- 
wound coil, and a dry-cell battery. The 
timing was simplicity itself—a pin on the 
top of each piston interrupted the 
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ground on the coil causing an arc in an 
electrode, or "igniter." 

In this system the pin on the piston 
is moving slowly as it nears top dead 
center. The points open slowly and the 
arc is poor. That makes an engine start 
hard. I substituted a Model T coil to get 
a hotter spark. I positioned a pin on the 
crankshaft to make the ground on the 
coil just before top dead center. Finally, 
I put in conventional spark plugs. By re- 
moving the porcelain insulators, I made 
them look like the original electrodes. 

I had the flywheel made—my lathe 
wasn't big enough to turn it. In the rough 
it weighed 100 pounds. Machined down, 
it weighed 89. A groove on the perimeter 
made the flywheel also a pulley for a 
transmission belt. A small pulley on the 
side turned a second belt. These would 
produce “high” and “low” gears. 

I had thought that buying the belts 
would be simple. It wasn’t. I finally 
located a one-man shop to do the work. 
Mr. Ford’s were stapled. Mine were 
cemented. The man who made them 
reminded me: “You put the smooth side 
against the pulley for grip.” 

It was a good thing he told me. I'd 
probably have done it wrong. 


PROCKETS and chain for the drive 

just had to be easy to come by. They 
weren't. Hardly anybody made “block” 
type industrial chain any more. Ferreting 
out leads—which often came from An- 
tique Automobile Club acquaintances— 
brought me to the Diamond Chain Co. of 
Indianapolis. Yes, they wrote. they had 
the chain but not the sprockets. How- 
ever—and my heart jumped—they had 
the tools to make the sprockets. Just 
send them the specifications. 

The belts from the flywheel needed 
two wood pulleys bolted to an inter- 
mediate drive shaft which would be 
keyed at one end to the drive sprocket. 
These I turned on my lathe. 

Here I made a second and last modi- 
fication. No record could be found of 
Mr. Ford’s Quadricycle having had any 
brakes. For safety I wanted one; but I 
wanted to hide it. I found a drum from 
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a propeller-shaft-type emergency brake 
used on a 1954 Plymouth. With some 
machining, it fitted snugly inside the 
drive-shaft pulleys. 

Then the Quadricycle needed wheels. 
The Ford had used bicvcle-tvpe wheels 
with rims big enough to accept a bicycle 
tire plus an extra tire carcass wrapped 
around and stitched to it. ( After all, this 
contrivance weighed 500 pounds!) I 
turned the ends of some lX-inch-di- 
ameter tubular-steel stock for the hubs 
and had flanges welded to receive the 
spokes. I bored and reamed the hubs to 
take the axles—steel-on-steel, with no 
bearings. 

The wheel rims had to be "spun" from 
100-gauge hot-rolled steel, and it was a 
job to locate a shop that could manu- 
facture a 28-inch wheel. I had expected 
that spoking the wheels would be a prob- 
lem. Again I searched. In the end, Dayton 
Wire Wheel Products of Xenia, Ohio, one 
of the few companies still in the business, 
"Jaced" my wheels. 


OW the tires. They had to be 1.75 
by 28 and, to be faithful, com- 
pletely bald. If the Ford Museum would 


Steering geometry, made from solid stock, 
is conventional. 1 machined and drilled my 
own rods. The upright steering shaft has 

a U-bearing on the dash. 


x 


i 1 first fired up my engine last April 1 


1 
be interested in a few new shoes for the 
old Quadricycle, Firestone Tire & Rubber 
would foot the bill for the mold. I got 
my tires. 

The seat was upholstered by Leonard 
Davis of Pontiac, Mich., in a diamond- 
tufted pattern common to buggies of 60 
years ago. 

The rest of the job—happy day!—came 
fairly easy. I machined the drop-tvpe 
front axle. The kingpins were simple— 
there was no inclination to worry about, 
or caster or camber. A spring company 
made my front leaf springs. ( The rear of 
the Quadricycle is wholly unsprung. ) 

A boiler factory bent my tiller—it's 


. It took time to get a good fuel-air ratio. 


hollow so a wire can be snaked through 
it to ring a bell (the “horn”) on the dash. 
I had tanks made up for the fuel and 
engine-cooling water. 

Back in 1896 Henry Ford made his one 
and only Quadricycle and sold it at a 
profit for $200. 

Seems to me, somewhere along the 
way we've lost Henry's knack. The other 
night, while my wife wasn't watching, I 
totted up my money investment in the 
reproduction—not counting my time and 
labor. It was more than $2,000. 

But, after all, isn't that just about the 
price of a 1963 factory-made compact 
car? ни 


Al 


1,0 
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1. The start. The pier at Oslo was thunder- 
ous with cheers. Nothing like the Fram had 
ever been scen. She was short (102 feet), snub, 
powerful, with a four-foot-thick bow. A 220- 
hp. steam engine could push her 6 m.p.h. > 


ROUTE OF FRAM =. Ww LN 


NANSEN'S TREK === 


226 MILES. 
FROM POLE 


s 


7 
у” 


Top of the world: Map shows 
route of Fram in grip of ice 
pack. Trip time: 1,041 days. 
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0 Days in Frozen 


Fridtjof Nansen's strange expedition paved 
the way for travel to Mars... 90 years ago! 


sen sailed her east, then north toward ice that 
blocked the horizon. He knew the ice would 
squeeze the ship hard, but the hull was dish- 
shaped. Pressure, he had figured, would not 
crush it, but merely pop it up on top of the ice. 


By E. D. Fales Jr. 


HEN the day comes for men to blast off for 

W Mars, it won't be the first time the world 

has worried about explorers far beyond its 
help. One of history's most worrisome—but least known 
—voyages began 70 years ago this month. On June 24, 
1893, a strange little ship, the Fram, left Norway for 
the North Pole. Her skipper was Dr. Fridtjof Nansen, 
27, a sort of John Glenn of his day. 

Then the Fram utterly vanished. Two years passed. 
Many gave up the Fram and her 13-man crew for lost. 

Nansen had sailed with an incredible theory: that 
ice sheets were like moving turntables. If he could 
ram his ship onto one, he believed, it would take him 
where he wanted to go—or at least close to it. 

"Madness," said skeptics. A distinguished American 
explorer called it "senseless self-destruction." Others 
thought the crew would come to hate each other; or the 
ice would crush the Fram like an egg. 

Today the Fram's story is must reading for astro- 
nauts. The men who go to Mars will be cooped up 
together for 969 days. By coincidence, the Fram was 
lost to the world for 1,041 days. 


a? 


2. The ice attacks. Nansen rammed into the 
ice, ran out cables. Soon the ship was frozen 
fast. "It was a dead region," his log notes. But 
sharp watch was kept for the deadly pressure- 
ridges, moving walls of ice. On Jan. 27, a distant 


roar was heard. A big ridge was moving toward 
the ship. Great blocks of ice tumbled. That night, 
the roaring “wave” engulfed the ship, shaking 
it, threatening to crush it. This the first of 
many waves that would batter the ship. 


3. The ship fights back. The miracle Nansen 
looked for occurred. The ship rocked, creaked, 
and protested but the two-feet-thick oak sides 
held. He felt the Fram begin to rise. The ice, 
unable to grip the ship, was pushing the tough 
little hull safely up on the pack just as he had 
planned. Nansen still had worries. Drifting ice 


carried his ship the wrong way. Then it reversed. 
A year passed; the Fram moved only 250 miles. 
The crews patience now faced the crucial test. 


4. The nights of **madness.'"' Nansen now 
watched and waited for fights, for quitters and 
neurotics. But the men were singing, joking, 
working. They read, played cards, wrote verse, 
took notes on the wind, temperature, aurora 
borealis, ice structure, and animal life. Nansen's 
careful selection of scientists and seamen was 
paying off. He'd chosen men of humor and in- 
tellect, too absorbed in discovery to be bored 
or homesick, too full of life to mope. 
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5. Nansen leaves. By March, 1895, Nansen's 
theory was proving out: The ice would carry the 
Fram within 244 miles of the Pole—closest up 
to then. Before that, as men will leave a rocket to 
land (in a smaller ship) on the Moon, Nansen 
took off by dog sled with a companion, Frederick 
Johansen, and headed north toward the Pole. He 
planned to return south by a route farther west. 
This way, there was a slim chance he might 
again meet the Fram, borne west by the ice. 


7. The blasting. Meanwhile the "ice turn- 
table" pushed the Fram toward rocky Spitzber- 
gen. Just as skill will be needed to return a space 
ship to Earth, skill was needed to save the Fram. 
There were no retrorockets to slow down the 
deadly push toward land. To loosen the Fram 
from its prison of ice, the crew set off gunpowder 
mines. One great blast showered the ship, but 
cracked the ice beneath it. On Aug. 13, the log 
entry for the day read: "We are free!" 
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6. White horror. They fought north for a 
month—until ridge ice blocked them. They shot 
some -logs to feed others, and pulled side by side 
in harness, hauling the sleds. Within 226 miles 
of the Pole—a new record—they turned back, but 
missed the Fram. Exhausted, with two of 26 
dogs left, they were attacked by bears and (while 
in kayaks) by walrus, and nearly drowned. Fi- 
nally, in September, 1895, in Franz Josef Land, 
they dug in for one more winter—their third! 


8. Was Nansen alive? In June, 1896, an Eng- 
lish explorer in Franz Josef Land saw a filthy, 
hollow-eyed, wild man approaching across the 
snow. It was Nansen. Next came Johansen, his 
heroic companion. In August an English ship 
took them home to an astonished Norway. One 
week later, the incredible Fram returned—its 
crew in good health. With them came a lesson 
for today's astronauts: In the long voyages 
ahead, good men can get along. 


Mf Your Car 


Goes in the Water 


The brutal impact leaves you groggy. 
You're amazed that the car is afloat. Water is 


pouring over the dash. Can you escape? 


By James M. Liston 


F YOUR car skids on a slippery 
І bridge and plunges through the 
guardrail; if you're hit from behind 
or sideswiped and your car caroms into 
а lake—what chance do you have of 
getting out before you drown? 
Or should you bother to worry about 
it? The likelihood of that happening to 


you is pretty slim—isn't it?—and there 
will always be freak accidents. If that's 
what you think, then listen to what Cor- 
poral William Carter of the Michigan 
State Police has to say: 

"Every accident is a little freakish, 
and going into the drink isn't uncommon. 
A blowout at high speed can be just as 
fatal, but youre more prepared for it. 
Many drivers have rehearsed what 
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Cars rumbled down the ramp, lea 


2? Я 


Track of haul-away trailer served as a launch- 
ing ramp at water's edge. A crane was used 


= - T ae ES 
3 Impact of dive is taken by front end and 
windshield. Car submerges almost half its 


they'd do in such a situation, and they 
usually react properly: They resist the 
urge to hit the brake; they avoid over- 
steering, and get back control. 

"But every year about 400 persons die 
trapped in submerged cars. Many of 
them are not seriously injured and could 
escape if they knew how. Or they might 
be saved if rescuers knew what to do. 

"Until recently there wasn't much we 
could recommend in the way of escape 
or rescue methods. That was before the 
pit at Williamston. What we learned 
there is just a beginning, but it can save 
lives." 
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ped from the bank 


H 


a T t 


to retrieve cars after they had sunk—or to drop 
them (tops down) into the water. 


length. (The study did not include seat belts; 
they would probably prevent injuries.) 


Trooper Carter ought to know. In 
1961 he and six other state police scuba 
divers, working with a research team, 
spent eight days in a water-filled pit 
near Williamston, Mich., as driverless 
cars rolled down a ramp and plunged 
into 12 feet of water. As soon as a car 
hit the water, Carter and his fellow div- 
ers would start their stop watches, swim 
alongside, clock the time it took for the 
car to fill, attempt to open the doors as 
it sank, observe the air pocket that 
formed inside, and—while on the bot- 
tom—work out possible escape and res- 
cue techniques. 


CONTINUED 


nd sank. Results: grim, but not without hope 


* c2 I 


Car leaves ramp at 16 m.p.h. from 56 inches impact and prepares to swim alongside to ob- 
above water. Scuba diver clocks moment of serve damage and formation of air pocket. 


Forced out of water by hydrostatic pressure, water on their sides, with windows closed, 
car bounces back, rear high. Cars entering righted themselves before going to bottom. 


Critical minutes for escape or rescue are Cars with windows closed sank slowly—in maxi- 
those before the water reaches window level mum time of 6 minutes, 3 seconds. 


Al 


The series of tests on submerged auto- 
mobiles was conducted by the Michigan 
State Police under the direction of Com- 
missioner Joseph A. Childs, the Ameri- 
can Red Cross, and the University of 
Indiana. Bernard Kuhn, of the Univer- 
sity, served as technical director and 
based his doctoral thesis on the study. 

Four cars were used to gather data: 
A 1961 four-door Chevrolet, a 1961 two- 
door Ford, a 1954 four-door Chevrolet 
station wagon, and a 1953 two-door 
Rambler. Three other cars were used 
only for preliminary 
tests. 

Two car haul- 
aways with tracks 
served as launching 
ramps. The tracks of 
one were 18 inches 
above water. Clocked 
by radar, cars left this 
ramp at 14 тр. 
Tracks of a second 


And next winter... 


shields of all cars shattered upon impact 
when thev plunged from the 56-inch 
ramp at 16 m.p.h.) Cars with all win- 
dows closed fill slowly until water begins 
pouring through the shattered wind- 
shield. Then the car sinks rapidly and 
the angle of descent becomes steeper. 
When half to three-quarters of the ve- 
hicle is under the surface, a suction is 
created inside the car, caving in the top 
from two to four inches. As the passen- 
ger compartment fills, the remaining air 
is compressed and forced into the trunk. 
When the car reaches 
the bottom and lev- 
els off, the air pocket 
shifts to the roof of 
the car. In most in- 
stances, air pockets 
were too small for a 
person to breathe and 
survive after the car 
reached bottom. 

Ф A car with all 


ramp were 56 inches 
above water and cars 
left it at 16 m.p.h. Of 
the 49 tests con- 
ducted, 12 were of 
cars dropped top- 
down at water level 
while suspended by 
a crane. 

Each vehicle was 
tested on its wheels, 
top, left side, with all 
windows closed, two 
front windows open, 


“Every winter you read about ice 
fishermen who lose their cars or 
are drowned while driving on a 
frozen lake,” says Michigan State 
Trooper William Carter. “Because 
they're aware of the danger, many 
of them make a practice of driving 
with the door open. In view of 
what we've learned about car sub- 
mersions, this may be a mistake. 
If the ice were to give way, the 
force of the water rushing through 
the open door would probably 
make escape impossible. If the door 
were closed, the саг would remain 
buoyant long enough for a person 
to open a window and climb out." 


PP 


windows closed will 
float for a longer time 
than a car with one 
or more windows 
open, thus providing 
a greater chance of 
escape or rescue. 

ө Cars with front 
engines will descend 
engine-first at a steep 
angle. (No rear-en- 
gine vehicles were 
tested.) In water 15 
feet or more in depth, 


and left front win- 

dow open. The station wagon was also 
tested with the tailgate open and closed. 
The amount of air retained in the ve- 
hicle was measured in cubic feet with 
a specially constructed meter. 


What the tests proved 


€ When a car hits the water on its 
wheels, the front end and windshield 
take the brunt of the impact. The car 
submerges almost half its length; then, 
forced by hydrostatic pressure, it bounces 
back and floats with the engine compart- 
ment almost submerged. (The wind- 
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the vehicle may end 
up after a dive resting on its top. 

* Doors cannot be opened until water 
pressure inside the car is equal to that 
outside. When the car is completely 
filled, the doors can be opened—if there 
is no structural damage. 

© Cars plunging into the water at 14- 
16 m.p.h., with all windows closed, sub- 
merged in a maximum of 6 minutes, 3 
seconds; the station wagon in only 12 
seconds. After the wagon's windshield 
was shattered on impact, the rear door 
section was forced open by air pressure 


Continued on page 186] 


Space-vehicle launch pad would float to site 


Floating platforms to carry loads up to canal bottom. Then pumps would build up 
8,000 tons and withstand the blastoff of a water pressure under the platform, raising 
missile are now being developed. it a few inches so it could be floated to 

Huge space vehicles could be assembled {һе launching site. The Aeropad, shown 
into launching position at a remote loca- above in model form, was designed b 
tion on a platform that would rest on a — Aerojet-General Corp., Sacramento, Calif. 


Sun's rays come to aid 
of stranded motorists 


The emergency roadside 
call box at right is activated 
by power from the sun. 

A motorist in trouble just 
stops and punches a button. 
At the Los Angeles police 
communications room, a 
panel lights up to show 
where help is needed. In min- 
utes, a police patrol unit is 
on the way. 

Power to run the radio is 
supplied from a solar battery 
developed by Hoffman Elec- 
tronics. New Jersey has one 
operated by hand crank. 


1 


Motorist needing aid simply ^ Solar battery on top of pole 
punches button on call box. collects energy from sun. 
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PS PICTURE NEWS 


73 


Cockpit simulator rides aerial tramway under 
translucent ceiling giving day or night view. 


Fog chamber tests landing lights 


A 30-by-800-foot building at the Univer- 
sity of California’s Richmond Field Station 
tests the value of fog lights proposed for 
airport runways. Lights under test are in- 
stalled along the floor in various patterns 
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No-draft speedboat skims over water on wing-tank pontoons 
resting on 18-foot skis surfaced underneath with aluminum. 


Awkward-looking rudders mounted in propeller's 
swing to right or left on cable controls and piano hinges. 


Air boat speeds 
over water or snow 
—and even flies 


Called the Hummingbird, 
the delta-winged speedboat 
at left lives up to its name- 
sake in activity. It can, says 
its inventor, skip over the 
water like a scaled stone, 
skim over snow two inches 
deep, and, at high speed, even 
take briefly to the air. 

Windolan Sirmon of Spring- 
field, Va., used surplus Air 
Force wing tanks as pon- 
toons, bomb casings as over- 
head fuel tanks. A pusher 
propeller, spun by an 85-hp. 
Ford engine, moves the craft 
at 80 m.p.h. over water, Sir- 
mon says; at speeds over 55, 
it will fly briefly, 15 feet 
high. With a 180-hp. engine, 
he expects to make 100 m.p.h. 

Air rudders behind the 
prop and stub delta wings 
at rear of pontoons are con- 


slip stream js 
trolled from the cockpit. 


Fog pours in around “cockpit” from which jet 
pilots study visibility of landing lights below. 


and spacings, and at different intensities. 
The chamber is then filled with artificial 
fog. Airline jet pilots climb aboard a wing- 
less cockpit and are pulled along an over- 
head tramway so they can judge the effects. 
The fog-light study is sponsored by the 
Federal Aviation Agency. 


Inside the World's First 
Pushbutton Prison 


By Charles Remsberg illustrated by Ray Pioch 


OME 700 of the toughest convicts in the U. S. will be- 
S gin filing into a cluster of split-level buildings next 
fall to become residents of the world’s newest peni- 
tentiary. The $10,000,000 jail, set on a 1,250-acre tract in 
the wooded hills of the Crab Orchard National Wildlife 
Refuge near Marion, Ill., will be the most internally tele- 
vised, electronics-oriented prison ever built. 


|= The traditional vertically barred windows will be ab- 
r 
т. 


sent. In the shaded courtyard around the circular chapel 
(with an altar that revolves to permit both Catholic and 
Protestant services) will be a reflecting pond and shrub- 
CONTINUED 


Maximum surveillance is a built-in 
feature of the Marion penitentiary's 
pinwheel design, shown in the 

artist's drawing at right 


CONTROL CENTER 
Here, at hub of pinwheel layout, guards 
can see the full Tenth of all four corri- 
dors and: continuously keep an eye on in- 
mates going from any wing to another, 


LAUNDRY AND 
MAINTENANCE 


REMOTE-CONTROL GRILLE DOORS 
At these doors in corridors connecting con- 
trol center with visitors’ rooms, prisoner 


must identify himself by showing pass , 3 - 5 
to TV camera, speaking into microphone. “ 2203 
CHAIN-LINK 


T S SY Jaa | 


MESSAGE CENTER 


On TV screen, guard checks prisoner's а > 
pass against index file. If errand is legiti- 
mate, guard presses button to open EC А 


door electrically and let prisoner through. < 
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35 feet high, are located 
'They are connected by 
intercom to both control and message centers. 


Six guard towers. 
atop outside walls. 


м. z 
GUARD TOWERS — 20-FOOT-HIGH WALL 


CHAIN-LINK Fences L__] 


Plan view shows the placement of walls, double- 
link chain fence, and guard towers in relation 
to various penitentiary buildings. These all 
interlock for maximum exterior security. 
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bery. Opening off the library will be two 
secluded patios for reading and relaxa- 
tion. 

But the open appearance will be de- 
ceptive. 

More than brick and steel. U. S. Bu- 
reau of Prisons officials are depending on 
science to make Marion the world's hard- 
est place to get out of. 

Designed by St. Louis Architects Hell- 
muth, Obata and Kassabaum with secu- 
rity foremost in mind, Marion's 15 main 
buildings are arranged along four corri- 
dors that radiate from a central core. 
Each corridor runs midway between the 
floors of the two-story buildings, allow- 
ing easy access to either level-and mak- 
ing Marion the first split-level prison. 
Any part of this complex can be reached 
without stepping outdoors, but anyone 
going from one wing to another must 
pass through the hub of the corridors. 

This pinwheel plan makes surveillance 
easy. Guards standing behind plate- 
glass windows in the bulletproof control 
center at the hub can scan the full length 
of each hallway by moving only a few 
inches. Other guards, manning a glass- 
enclosed message center atop the pris- 
on's administration building, can keep a 
similar close tab over the roof tops. 

The control and message rooms, in 
fact, will be the nerve centers of the 
entire penitentiary. Like airport control 
towers, they will monitor and direct the 
bulk of the institution's traffic, utilizing 
15 separate communications systems. 

The centers will duplicate each other 
in much of the equipment that will stud 
their 32-conduit consoles. Thus, in an 
emergency, one could do the assigned 
tasks of both. If the control center were 
"lost" during a riot, for example, the 
message center could still maintain con- 
tact with almost every inch of the prison. 
As an added security precaution, the cor- 
ridor between the two centers will be 
sectioned by four automatically oper- 
ated, heavy steel grille doors. 

At each of the barred doors along the 
corridor leading from the prison entrance 
in the administration building to the vis- 
iting rooms and the heart of the insti- 


Guard pulls levers that open doors of a typical 
cell block. The device is linked to two rods 
running the length of the cell block. Using 
a selector, guard can open one cell door in a 
block, all of them, or any combination. 


tution, will be two closed-circuit TV 
cameras. 

When a prisoner wishes to pass through 
а door, he'll speak to the control or mes- 
sage center through an intercom installed 
near the grille. The ceiling-mounted 
cameras will be activated, flashing his 
picture to the centers monitor and also 
revealing the hallway near the doors so 
that guards can be sure he’s alone. 

The convict will hold his pass up to 
the camera, and his name will be checked 


CHAMBERS 


on a rotary index file which will list his 
security status and the areas that are off 
limits to him. If he checks out okay, the 
door will be opened, electrically. 

Eventually, the prison’s closed-circuit 
TV will be expanded to peer over the 
72-man cell blocks and the visiting rooms. 
Until then, on-the-spot guards will per- 
form these chores. 

Listening in. Highly sensitive micro- 
phone-speaker units will listen for trouble 


Continued on page 167 


SEWER MAIN 


No escape through sewers: Four-foot main emp- 
ties into a chamber. Sewage continues from 


there through escape-blocking cight-inch pipes 


to a main. 
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to another chamber. then back 


Seeing double? 
Which No. 3 
went 164 m.p.h.? 


These two 1963 Chevrolets look like 
twins, but theyre anything but identical. 
Set up for racing by Ray Fox of Daytona 
Beach, both are driven be Junior Johnson 
(shown, left, with Fox). But while Fox 
prepared the car on the left for super 
speedways like Daytona and Atlanta, he 
set up its stablemate for dirt tracks. 

Both cars have 427-inch engines, quad 
carbs, and three-speed manual gearboxes. 
The paved-track car was tuned to nth 
degree. The dirt-track car was actually 
detuned; too much power is a handicap on 
soft surfaces. Dirt tracks require heavier 
frame gussets and steering linkage, stiffer 
springs and shocks. A special radiator on 


the paved-track car has fins spaced 12 to 
the inch (factory spacing, 14). The dirt- 
track car has only 8 per inch, so dirt from 


42-m.p.h. landing craft 


The Navy has pulled the 
wraps off a new hydrofoil 
landing craft that can do 
better than 42 m.p.h.—three 
times the speed of its famed 
World War II forerunner, 
the LCVP (H). 

The 40-foot boat rides on 
retractable hydrofoils and is 
powered by two 275-hp. 
Chrysler engines. Controls are 
руй аш operated. 


1. Ejection seat leaves rocket sled. 


2. Fins out, it goes into free flight. 


Escape capsule for supersonic jets passes high-speed test 


This new supersonic ejection seat is the 
pressurized nose of the plane itself. It’s 
intended for use in abandoning a craft 
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traveling 2,500 m.p.h. at thin-air, freezing 
altitudes of 100,000 feet. The Lockheed- 
developed capsule was successfully tested 


PS PICTURE NEWS 
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AYLOR WARREN 


the track goes through instead of clogging. days later, in car at right, he set a new 
Johnson averaged 164.083 m.p.h. in carat qualifying record on the Spartanburg (S.C.) 
left to win a 100-miler at Daytona. Eight — dirt track. Speed: 64.47 m.p.h. 


This rod doesn't drag 


It has 400 hp. on tap, but owner 
Don Vargo of Melvindale, Mich., has 
never raced his 1934 Ford hot rod. 
Valued at $7,000, it's only for show. 

Vargo installed an Olds V-8 engine 
and equipped the car with four car- 
buretors and a supercharger. Body 
work, including channeling (lowering 
the body over the frame rails), a 
handmade front end, and painting 
(red), was done by the Alexander 
brothers’ custom shop in Detroit. 


3. Five-foot drogue parachute is released. 4. Big 72-foot recovery chute opens. 


on a rocket sled at Edwards Air Force Base nose capsule releases three guidance fins, 
in California, reaching a speed of 250 followed by two parachutes to let it down 
m.p.h. in its first trial Further tests are gently. It's airtight and is designed to float 
planned at 1.000 m.p.h.. where maximum оп the water should the pilot be forced to 
drag occurs. Once free of the fuselage, the bail out at sea. 
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PS PICTURE NEWS 


Japanese express hits 151 m.p.h. 


On a section of the Tokaido line of the Japan 
National Railway between Tokyo and Osaka, an 
electric super-express has reached 151.88 m.p.h. on 
a test-and held that speed for a full minute. 

The train is streamlined like an airplane, its center 
of gravity is low, and light metals and plastics in its 
Боду shell and interior cut weight. The track is be- 
ing completely relaid, with curves smoothed out or 
eliminated altogether. When the train goes into 
operation next year, the 320-mile run will take three 
hours at regular speeds of 138 m.p.h. and bursts 
up to 156 m.p.h. 


Yokohama 


Nagoya ‘Tanna Tunnel: 


[M " Р з EN 


WD Electric rails and concrete ties are 
installed. Roadbed for entire 320 miles 
Relaid route will help cut express travel time in half. has been hardened with concrete. 


= 


] В the desert. The $110,000, 84%-foot-long 
Big trailer uses both push and pull vehicle is moved by two power units: a 


A giant trailer that can handle 275-ton оор, tractor in front, а 600-hp. dozer 
loads transports heavy equipment to a new behind. The passenger car alongside gives 
Arizona Public Service plant being built on ап idea of the trailer's size. 
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PORPOISES 


... Smarter Than People? 


Maybe not. But even skeptics agree that these aquanauts 
who left dry land millions of years ago to explore the sea 
now seem to enjoy the best of both worlds 


By Joan Steen 


OULD a porpoise track a nose 

cone? Could it be trained to ex- 

plode a mine like an undersea 
commando, or dive-bomb a sub like a 
Kamikaze? And—the $64 question—could 
it learn to communicate with man? 

Neurophysiologist John C. Lilly of Mi- 
ami thinks it could, and the National 
Aeronautics and Space Administration is 
backing his research, NASA reasons that 
if man could learn to talk to porpoises 
(or vice-versa), then astronauts might 
learn how to with non- 
earthlings—should the need arise. 

The logic is sound enough, granted 
that porpoises are that bright. But are 
they? Dr. Lilly thinks so. Other scien- 
tists disagree—with the result that por- 
poise research, scarcely 10 years old, is 
livelier than ever. 

Aeronautics specialists, hydrodynami- 
cists, and physicists have 
jumped in, adding fuel to the debate. 
But before you decide whether man 
risks any rivalry from animal intellect, a 
little background information may help. 

Porpoises, and their dolphin relatives, 
are small (300-pound) toothed whales— 
sea-going mammals. (Technically, por- 
poises teeth are shaped like garden 
spades, and dolphins’ are pointed, but 
the names are often used interchange- 
ably, especially in the U.S.) 

In a sense, porpoises earned an early 


communicate 


engineers, 
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“Galloping” porpoise 
moves through water, 
powered by  up-and- 
down motion of his 
tail. Front flippers 
(once arms and hands), 
are used for steering 
and balance; back fin 
for balance only. Skin 
is smooth, flexible, and 
pressure-sensitive, per- 
mitting porpoises to 
swim at high speeds 
by assuming almost 
drag-free contours, 


place in the space program. They were 
the first four-footed animals to leave solid 
earth to return to the sea, which had 
become a hostile environment for ani- 
mals long used to living on dry land. 
But they didn't go whole-hog. In 
adapting to the radically different and 
weightless world of water, they hung on 
to some of their best land talents. That's 
no mean feat, as any engineer or biolo- 
gist can report. What it means in terms 
of porpoise mental prowess will come 


And now a few words from "Splash"—a bottle- 
nosed dolphin at Marineland of the Pacific. Re- 
searchers believe “whistles” are porpoise 
language, while “clicks” are their sonar signals. 


later. Right now, look at the effect on 
their engineering capability: 

Porpoises outswim many fish. At full 
throttle they can top 30 knots. How a 
half-horsepower animal moving through 
a medium as dense as water could do 
this was a mystery solved by Dr. Max O. 
Kramer, a German aeronautics expert. 
Studying the skin of the porpoise, he 
discovered a thin layer of water-logged 
spongy ducts under the surface. As the 
porpoise swims, these ducts take up the 
point-by-point pressures of wave motion 
and turbulence, giving the sleek body 
a near-perfect drag-free contour. "The 
porpoise, Dr. Kramer comments, "has 
solved the problem of laminar flow." This 
is something that aircraft engineers are 
still working on. [See PS, April, page 96.] 

Porpoises outleap fish. And dive, too. 
Anyone who's watched them perform at 
places like Marineland of Florida near 
St. Augustine, at Miami's Seaquarium, or 
at Marineland of the Pacific at Palos 
Verdes Estates, Calif., knows that these 
aquanauts can leap through hoops 10 
feet in the air or execute neat surface 
dives and disappear. 

Fish go up and down, too. But they 
swim on "floors" of the sea most of the 
time, wagging their tails (and back- 
bones) from side to side. 

Unlike fish, the porpoise's tail flukes 
—and his driving power—are horizon- 
tally opposed to his body. He swims by 
pushing his flukes up and down—execut- 
ing a kind of land-gallop in water. Give 
an extra burst of energy to that motion 
and the porpoise can zoom up out of the 
water like a rocket, or crash-dive like a 
sub. 

The porpoise can stay down, too, hold- 
ing his breath for as long as 10 minutes 
if necessary—something no human skin- 
diver can match. Not only can the por- 
poise take in more air, but he can also 
extract the oxygen from it more efficient- 
ly, and store more of it in his muscles. 
His heart-beat slows down when he is 
diving, too. 

Porpoises have another unique aquatic 
talent: They can ride the bow waves of 
boats. How they do this stirred almost 


CONTINUED 


Porpoise soars through the air with the great- 
est of ease at Miami's Seaquarium. Rocketlike 
thrust comes from motion of tail muscles. Tail 
is also a powerful weapon in shark combat. 


Closing the net's loop around the porpoise was the ticklish last step in the pursuit. 


Sas 
— a 


How to catch a porpoise—in two difficult lessons 


The sky was blue-gold, the sea calm, 
and the lab quiet—until а man арреаге 
rpoise had been spot- 
a private estate. The 
“lab” was the Lerner Marine Laboratory, 
a field station of the American Museum of 
Natural History on Bimini in the Bahamas. 
Here was a chance to capture an expensive 


with the news: A 
ted swimming 0! 


research animal, the scientists thought. 


Dr. Robert Mathewson, the lab's stocky, 
articulate director, launched the campaign. 


“We'll need the big nets,” he called to 
native staff in their blue uniforms. 


as big a controversy as the current in- 
telligence debate. 

Hydrodynamics at work. Finally, An- 
drew A. Fejer and Richard H. Backus 
of the Woods Hole Oceanographic Insti- 
tution came up with the ingenious ex- 
planation: The porpoise doesn't ride any 
visible bow wave at all. What happens 
is that the ship's bow creates an invisible 
pressure field as it pushes forward in the 
water. The field stretches out in front 
and down along the stem of the vessel. 
Porpoises, feeling this field, can and do 
stack themselves in underwater layers in 
front of the boat—happily blown along 
like leaves in a breeze. 

So much for porpoise hydrodynamics. 
Their audio-video engineering is equally 
showy. Again it reflects the redesign of 
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He might well have said “all the nets.” 
The porpoise was swimming in a dock-and- 
lagoon maze of mangrove swamp and palm 
islands threaded with channels that led 
back to the sea. All would have to be 
sealed off. 

For the next few hours it was “hide-and- 
seek,” played with an animal that could 

th very well. The porpoise—a female 
bottle-nosed dolphin—would surface, e 
her pursuers, then dive to elude them. She 
used her sonar to detect nets and ducked 
under any not properly weighted. 


equipment formerly adapted for air use. 

Consider what that means in terms of 
sound. Sound travels close to five times 
faster in water. It is absorbed less. 
Its pressure is 60 times greater. Finally, 
there is no "mismatch." The sound- 
conducting properties of water equal 
those of animal tissue. That means that 
nearly all the sound gets through. (In 
air, 99.9 percent of the sound energy 
striking vour ears is lost by reflection.) 

Clearly the first porpoise aquanauts 
must have suffered punctured eardrums! 
Yet these difficulties were overcome— 
in a spectacular way. For today, a 
porpoises hearing is better than any 
other living creatures except the bat's. 

And, like the bat, the porpoise uses 
its hearing to navigate in the dark or in 


Once beached, the lady lay calm. I 
stooped to pet her silk-smooth skin. 


"Hmmm," said porpoise-expert Margaret 
Tavolga, "all she has to do is figure out 
she can jump over the nets"—news that 
cheered no one. 

As night fell, casualties mounted. One 
scientist was shivering as a result of a dive 
to secure a net. The net-storage reel had 
collapsed from overstrain. All of us itched 
from the vicious assaults of the sand flies. 
Dr. Mathewson decided to call it a day. 

Round Two began at low tide the next 
morning. The plan was to get the porpoise 
into a corner and then bag her. It worked. 
As Dr. Mathewson, in one skiff, blocked 
an escapeway, John Arnold, an octupus 


murky water by sonar. It transmits sound 
pulses and listens for the echoes when 
they bounce off objects. 

Striking confirmation of this skill has 
come from the experiments of Dr. Win- 
throp N. Kellogg of Florida State Uni- 
versity, Dr. William Schevill of Woods 
Hole, and others. They recorded the 
"rusty-hinge" and occasional canary- 
whistle sounds of the bottle-nosed dol- 
phin and found them to be complex 
pulses of audible and ultrasonic sounds. 
The frequencies may vary from 3.000 to 
almost 200,000 cycles per second, and 
the transmission rate from a few times 
to over a hundred pulses a second. 

So fine is this echo-ranging that Dr. 
Kelloggs tests show that a porpoise 
will respond to half-a-spoonful of water 


Bedded on foam rubber, she began the 
delicate journey back to the lab. 


authority from the University of Minnesota. 
and Bruce Rolle, the lab carpenter, circled 
in their canoe, leading around a net-casting 
skiff. Then one researcher jumped in to 
bring the net back to land. 

Next Pedro Romer, the lab's Chief Col- 
lector, supervised lifting of the porpoise 
to shore. She lay there strangely calm as 
we petted her and doused her with water ` 
to protect her from sunburn. ` 

But there was no danger of that: Less 
than 20 minutes later she was swimming ` 
im one of the lab's pens and—from the 
sound of it-giving her version of the Great 
Porpoise Pursuit to her playmates. 


dropped into its pool. can distinguish be- 
tween good- and bad-eating fish, and 
can swim an obstacle course through a 
network of metal rods at night. 

Sonic puzzle. How the porpoise pro- 
duces its signals is a mystery. It has no 
vocal cords. The evidence now points 
to a series of muscles and air pockets 
that lie along the nasal passage from 
the blowhole to the lungs. The porpoise 
may be able to vibrate these muscles or 
control the air flow to produce sounds. 

Interestingly enough, porpoise hearing 
and speech were readapted for use in 
water, but they still work in air. 

So does the porpoises eyesight. A 
trained porpoise can spot a ball thrown 
at it while it's under water, and swim, 
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RANGER 6, WHERE ARE YOU? 


Something up there is listening 
—you hope—as, from the 
California desert, you guide a 


probe to a lunar landing 


By James Joseph 


YT IS L plus 12... exactly.” 
І The voice, like a metronome, 
marks off the minutes and hours 
of tension in the control room. We're at 
the Pioneer antenna site of Jet Propulsion 
Laboratory's Goldstone tracking station, 
nestled in California s Granite Moun- 
tains, 50 miles north of Barstow 
It is 12 hours since launch—since the 
750-pound Ranger probe lifted from 
Cape Canaveral to jettison its Atlas- 
Agena boost and streak toward the 
moon, some 239.000 miles and 66 hours 
away. The probe is designed to send 
back man’s first close-up television pic- 
tures of the moon's surface, before de- 
stroying itself on impact. 
Now, nearly $2,000 miles out. its 
CONTINUED 
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How spinning earth plays tricks on trackers of a lunar probe 


Following the apparent course of a 
spacecraft on its way to the moon—de- 
veloped in the picture sequence below—is 
good exercise in unconventional thinking. 

Keep in mind that the earth is shown 
from above the southern hemisphere. The 
three tangential lines are projected horizons 


PATH OF 


G 
OtDsroNE sect 


Spacecraft is fired into launch orbit. Headin; 

eastward from Cape Canaveral, it moves ahea 

of earth's surface, passing over Johannesburg 
and entering the Woomera sector. 


О, oT 
93s. gynan” 


E 
APPARENT 
o PATH — ^^ 


Probe now appears to hang above the rotating 
earth, like a star—seeming to rise in the east 
and set in the west, passing back through the 
Johannesburg sector of the sky. 


66 POPULAR SCIENCE JUNE 1963 


of our deep-space tracking stations: Gold- 
stone, Johannesburg, and Woomera. As 
perceived by a tracker, the spacecraft's 
course orbes the motions of both 
earth and probe—as if, while riding a 
merry-go-round, he watches one of the 
horses jump off and gallop away. 


ANNESBURG Б» 
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ACTUAL PATH 


Last stage of booster ignites, injecting probe 
into lunar flight path, almost straight away from 
earth. But the turning earth "catches up with" 
the probe, which seems to turn back. 


Apparent course of spacecraft, from viewpoints 
of earth trackers, is a widening spiral out to the 
moon. Actually, the probe does not circle the 
earth, but the earth turns under it. 


transmitter warbling feebly toward earth, 
the spacecraft is moving through space 
at 21,500 miles per hour, relative to the 
earth. Its probably a little off course 
(due to errors in launch-vehicle guid- 
ance). 

Youre in the trackers seat. Your 
needle-in-a-haystack assignment: Find 
the probe, track it so its course can be 
corrected, bring back those snapshots. 

Doing it is like playing baseball in 
space. The team's pitcher—hurling radio 
command and control signals to the 
spacecraft—is at the console of the trans- 
mitting antenna, named Echo, seven 
miles down the road. 

You're the catcher, responsible for 
scooping up streams of fast balls from 
space—pulses of radio energy moving at 
the speed of light. 

Your catching mitt is a parabolic an- 
tenna 85 feet in diameter, standing 11 
stories high outside your control-room 
window. The pitchers throwing arm is 
an almost identical antenna. (Goldstone 
has a third 85-foot dish, Venus, but it's 
not yet active in controlling spacecraft. ) 

Since just after launch, the probe has 


been tracked by the other two stations 
CONTINUED 


REFLECTOR 


Like a telescope mirror, sensitive receiving an- Upstairs" in the perforated aluminum dish, 
tenna focuses incoming radio beam, reflects it | Cassegrain horn rises from center of Pioneer 
into concentrating horn. At the base of the antenna. Ringing reflector above: it are four 
horn is a ruby maser cooled by liquid helium. small dipoles used for automatic tracking. 
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in NASA's deep-space tracking net. Gold- 
stone is the main command station, with 
the most sensitive receivers. The others, 
also equipped with 85-foot antennas, are 
at Johannesburg, South Africa, and 
Woomera, Australia. 

Johannesburg was the first station to 
pick up the Ranger probe as it appeared 
in the western sky, coming from Ca- 
naveral. Then, as it set in Joburg's east 
and rose in Australia's west, Woomera 
took over. 

The spacecraft was still in its launch 
orbit, but as the final stage of its booster 
fired to inject it into a lunar trajectory, 
it headed straight away from the earth. 
Then it seemed to set again in Woomera's 
west, like a star, as the earth turned be- 
neath it. 

Because of the apparent turnaround, 
Johannesburg picked up the signal again 
and tracked the bird from east to west. 
In a few minutes it will be Goldstone's 
turn to "acquire" the spacecraft for the 
first time. 

Penalty: a 100,000-mile miss. Hunched 
over the acquisition console, you scan 
the meters on the panel. Miss that radio 
beam-small as a dust speck in the ocean 
of space—and, conceivably, the space- 
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Transmitting antenna named Echo 
(left) beams commands to space- 
craft, telling it how to change 
course or report data. Above, Gold- 


stone station manager Walter 
Larkin holds punched paper tape 
that records coded orders before 
they are sent. Carefully checked, 
tape is fed into automatic equip- 
ment that translates the code into 
pulses of radio energy. 


craft may be lost forever. Garble the 
track-lose even a minutes communica- 
tion—and irretrievable data will be lost. 
That data might make the difference be- 
tween a lunar bull's-eye and a 100,000- 
mile miss. 

You flip the switch that sets your re- 
ceiver for acquisition. Like an astronomi- 
cal telescope, the Pioneer and Echo 
antennas swing in equatorial mounts. In 
such a mounting, the main axis points to 
the North Star. Where the dish points as 
it rotates on this axis is called the hour 
angle, and its aim relative to a second 
axis—at right angles to the main axis— 
is called declination. 

At your left, one of the two servo men 
who control the motors slowly searches 
the antenna across a sector of the sky. 
The other man controls declination. Be- 
hind you stands the operations chief, 
listening for instructions through his 
earphones, his voice calling the signals. 

“It is L plus 12 hours and 25 minutes 
... Five minutes to acquisition. 

The teletype clatters. It’s a new “look 
angle” determined by the computers at 
JPL's headquarters in Pasadena, on the 
basis of data received from Johannes- 
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Play-through cover protects disc. You 
wouldn’t have to worry about damaging 
your records if they were enclosed in these 
permanent jackets. After placing the cover- 
protected disc on the turntable, you’d insert 
a pin, to keep the jacket from turning, and 
engage the stylus through a slot. The 
record would turn on a bearing plate. 


New Ideas 
from the 
inventors 


Spinning wing lifts plane. A 
rotating annular wing, accord- 
ing to this recent Lockheed 
patent, would act as a gyro to 
stabilize a plane in supersonic 
flight. The wing’s upper and 
lower surfaces would provide 
lift, and centrifugal force 
would deliver fuel to ramjet 
engines in the wings. Intake- 
air flow would be smoothed as 
it broke around the nose. 


Flag signals shallow water. At low tide or 
in unfamiliar water, you'd navigate more 
confidently if you had a flag-ended feeler 
like this pivoted to the hull of your boat. 
Opposed springs normally would hold the 
arm upright. On contact with an obstruc- 
tion, the flag would dip, alerting you to 
avoid a fouled prop or scraped bottom. 
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Traffic-light viewer is reflector, too. This 
overhead-traffic-light viewer has another 
job, too: Its front face, of colored glass, 
would reflect back the headlights of on- 
coming cars to indicate to their drivers your 
cars width—useful if one of your head- 
lights burns out. A lens at top would pick 
up overhead traffic lights. 


Electric basin heats water. A sink like this 
at your country cabin might give you hot- 
water convenience on a boilerless budget. 
The basin would nest in a tank fitted with 
a coil heater. Two taps would feed a mixer 
faucet from a single inlet, but turning the 
hot tap would route the flow of cold water 
through the heating tank. 


With this 


Trailer doubles as boathouse. 
amphibious carrier, you could trailer a 
winched-up boat to the water, let down the 
pontooned side panels (to serve as walk- 


The following patents have been issued on these inven- 
tions: Spinning wing—No. 3,065,932 to W. E. Herrmann, 
Northridge, Calif.; Record cover—No. 3,062,552 to B. A. 
Schwarz, Kokomo, Ind.; Boat signal—No. 2,966,132 to 

B. Mattson, Woodbury, N.J.; Light viewer—No. 
3,051,055 to W. C. West, Baton Rouge, La.; Electric 
basin—No. 3,065,473 to C. L. Sporck and W. Н. Busch, 
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ways), and lower the boat directly into the 
water. The trailer would serve as a floating 
dock in boating season and, covered, as a 
boathouse during the winter layover. 


Cincinnati; Trailer-boathouse—No. 3,065,721 to W. J. 
Roudabush, East Orange, N J. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington 25, D.C., at 
25 cents each. To write to an inventor, if the address 
given above is insufficient, address him (by name and 
patent number) in care of the Commissioner of Patents. 


DOUBLE-LENGTH FEATURE 
OF TRUE SCIENCE ADVENTURE 


When Boats 


air lanes for a brief reign, 


: the flying boats bred some 
i 105 huge and awesome birds for 


luxury air travel 


By Wesley S. Griswold 


TOTAL WINGSPAN (FEET) 150 


New York's little Battery Park. 
They peered down the busy harbor 
through a haze of August heat. 
Suddenly, a few minutes past noon, 
they spotted what they had been eagerly 
expecting. Out of the seaward murk 
emerged the biggest, noisiest airplane 
that anybody there had ever seen or 
heard. 


| МЕТҮ thousand people crammed 
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How the big flying 
boats stacked upin size 


Twelve wing-top engines made 
the 52-ton Do-X awesome in 
1931. But the flying boats be- 
came bigger and Biever (al- 
though with fewer engines). 
Tops was the Hughes Hercules, 
weighing in at 150 tons and 
with an incredible 320-foot 
wingspan. In between were 
more modest models, including 
the Boeing 314 that made Clip- 
per history. Planes are shown 
(with exception, of course, of 
Boeing 707) in order of appear- 
ance in aviation history. 


The perspiring crowd burst into wild 
shouts and cheers. Bands struck up Die 
Wacht am Rhein and Deutschland über 
Alles. Tugboat and ferry captains tied 
down their whistles. 

This raucous welcome, on Aug. 27, 
1931, was for the German Republic’s 
monstrous, 12-engined Do-X. It was the 
world's largest flying boat. It was also, 
up to that time, the biggest heavier-than- 


aircraft ever built. Escorting planes 
looked like gnats beside it, an observer 
wrote. Its great wing, with six pairs of 
engines perched back to back in a row 
along the top, stretched nearly 158 feet. 
Its three-decker hull, made of duralumin 
braced with steel girders, was 131 feet 
long. Loaded to capacity, it weighed 52 
tons. 

The throbbing, silvery Do-X slowly 
settled to a sedate landing off the Bat- 
tery. Seventy-two passengers and crew- 
men—an astonishing number for the time 
—climbed out. Their stories were con- 
flicting. Passengers (some had just been 
dancing to accordion music over the 
ocean) said they'd had great fun. But 
they had shared only the easiest part of 
a long, troubled journey. The crew, which 
had nursed the flying boat all the way 
from its home berth on Lake Constance, 
were far less enthusiastic. They had 
plenty of reasons to be sour. The Do-X, 
said to be capable of crossing the At- 
lantic in 40 hours, had taken nearly 10 
months for its first trip. 

Birth of an era. The romantic era of 
crossing oceans in boats with wings had 
barely begun. No land-based airliner 
then had range enough to make such 
long, dangerous hops. None had any- 
where near enough room inside to make 
an ocean flight economically practical, 
anyway. Besides, there were few air- 
ports. On the other hand, most of the 
world's major cities lay close to bodies of 
water. Flying boats could land and take 
off there easily. They could also alight 
with reasonable safety on any ocean if 
they got into trouble above it. Flying 
boats made sense, For nearly 20 years, 
they were to be queens of the oceanic 
airways. 

Then World War II brought about 
vast improvements in land-plane power 
plants and airframes. It also left hun- 
dreds of new airfields scattered around 
the globe. All at once, there was no 
need for flying boats. They faded away. 
In their heyday, though, some bizarre 
birds were hatched. The Do-X was one 
of the oddest specimens of an extraordi- 
nary breed. 
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Dornier Do-X. First of the big transoceanic 
flying boats, it had a brief day of glory. 


Lt. de Vaisseau Paris. Made transatlantic sur- 
vey flights; never got into passenger service. 


Boeing B-314 Clipper. Went into trar 
service in 1939; had a bridal suite aft. 


Martin Mars. Built as a Navy bomber in 1942, 
it took on the humbler role of cargo carrier. 


Hughes Hercules. The 150-ton plywood giant 
outsized them all, flew once—about a mile. 


British Princess. Last of the big "boats," it came 
too late. 


May be reborn with nuclear power. 


From Rio to New York, the big Dornier Do-X flying 
boat droned along at around 100 m.p.h., never far 


| 
from land or high above the waves. It made fre- | E З 
quent stops for fuel and to pick up passengers. | Ua, RM 
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British and U.S. flying boats simultaneously 


Transatlantic survey flights were made simul- 
taneously by England and the United States in 


The luckless jumbo. The “Do” of Do- 
X was plucked from the last name of its 
famed designer. Dr. Claude Dornier. 
Nobody seemed to know what the "X" 
stood for. It turned out to be a prophet- 
ic symbol. The Do-X (Germans pro- 
nounced it "Dough-Iks") was a washout. 
After one transatlantic round trip, spread 
over a year and a half, its career ended. 

The short, unhappy life of the Do-X 
began with a spectacular stunt. On Oct. 
21, 1929, the newly completed flying 


Clipper service was deluxe. Meals were actually 


cooked in flight. British passengers often dressed 
formally for the cocktail-and-dinner hour. State- 
rooms were available for extra privacy. 
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July, 1937. British flew the Empire Short, which 
is shown at left moored off Port Washington, 


boat took up 169 people—14 tons of hu- 
man beings—for an hours ride around 
Lake Constance. Even the largest diri- 
gibles hadn't carried half that many 
passengers. The Do-X had regular ac- 
commodations for only 72, but enough 
folding benches and chairs were taken 
aboard to seat everybody. Luckily, the 
craft hit no sizable air pockets during its 
dramatic debut. The flight made news 
around the world. 

There was a buzz of talk, too, about 
the remarkable appointments of the big 
flying boat. It had a spacious “saloon” 
for dining or card-playing. It had an 
electric kitchen, a cozy bar, and shower 
baths. The passenger deck was divided 
into attractive compartments containing 
divans that converted into beds. There 
was lots of comfort but little privacy: A 
corridor cut through all compartments. 

On the top deck was a pilots’ compart- 
ment where the pilot and copilot looked 
out through plate-glass windows. Be- 
hind this were a bridge, for the captain 
and navigators; an engine control room, 
for the flight engineer and three assist- 
ants; and a radio room. The crew slept 
in quarters aft of the passenger deck. 

After its brief but stirring maiden 
flight, the Do-X was not heard from 
again for 11 months. Meanwhile, it got 
a new wing. Its 12 air-cooled German 
engines were removed. A dozen water- 
cooled American engines, developing a 
total of 7,200 hp. (compared with an 


blazed pioneer paths across the Atlantic 
СРБЕ pos 


N.Y. The U.S. entry was a Pan Am Sikorsky 
S-42, pictured above, a veteran of Caribbean 


equivalent 30,000 hp. for today's four- 
engine 707 jets), took their places. They 
were mounted back-to-back along the 
top of the wing. The front propellers 
were pullers, the rear ones pushers. 

Westward bound. On Nov. 4, 1930, 
the huge craft set forth from Germany 
on its first and only flight to the U. S. 
Winter was coming. The North Atlantic 
route was too risky to try. The Do-X 
took a widely circuitous, southerly course. 
At the start, it carried no passengers. 
This was fortunate. 

Between Southampton and Bordeaux, 
it was forced down at sea in bad weath- 
er. It had to taxi 60 miles through dark- 
ness and rough water to an alternate 
port. 

At Lisbon, its wing caught fire and 
was half destroyed. Repairs consumed 
more than two months. 

By the end of January, 1931, the Do-X 
had got only as far as the Canary Islands, 
off the northwest coast of Africa. There, 
preparing to cross the South Atlantic to 
Brazil, it began a series of takeoff-and- 
landing tests with ever-increasing loads. 
At a gross weight of 55 tons, the hull 
caved in. 

Finally, in May, the star-crossed craft 
was ready to go again. Before it took 
off, however, it was stripped of all its 
finery. The crew, some of them later 
complained, were told to take nothing 
with them but a toothbrush and a razor. 
Every spare pound of cargo capacity 


flying-boat passenger service. It made a smooth 
and routine flight to Southhampton. 


was reserved for carrying extra fuel. 

Boosted by an obliging tail wind, the 
Do-X made the 1,400-mile flight to Brazil 
without stopping and without a hitch. 
Then it was entirely refitted, in Brazilian 
elegance, and ambled down to Rio to 
pick up its first paying customers. 

From Rio to New York, the big Dor- 
nier droned along, never far from land 
or high above water, at around 100 
m.p.h. It stopped frequently to refuel. 
In the U.S., it touched down at Miami, 
Charleston, and Norfolk, adding passen- 
gers at each halt. 

"We lounged in luxury, played bridge, 
danced, stretched our legs, strolled to the 
bar—outside the 12-mile limit, of course 
—and dined on the fat of the land,” one 
of them reported upon arriving in New 
York. 

What about the noise of those 12 en- 
gines? 

"Why;" declared a passenger, in one of 
the most remarkable statements ever 
made about flight, "the noise didn't in- 
trude unless you opened the portholes." 

(A later passenger disagreed entirely. 
He flew back to Germany in the Do-X, 
wore earplugs all the way, and swore he 
was nearly deafened.) 

After its day of glory in New York, the 
Do-X retired to a sheltered anchorage on 
the North Shore of Long Island. There 
it sat for nearly nine months. 

In the meantime, bald, mustached 
Claude Dornier came to New York by 
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What's it like today to ride in a flying boat? 


The other day, I took a delightful air- 
plane ride that carried me 20 years into 
the past. For 12 minutes, in a craft called 
Mother Goose, I enjoyed stimulating whiffs 
of the forgotten atmosphere of ocean cross- 
ings in the romantic era of flying boats. 

The flying boat I rode in was a veteran 
of those venturesome days, a Vought- 
Sikorsky 44A, completed in 1942. 

This 25-ton, four-engine boat with a 124- 
foot wing was intended for peaceful trans- 
atlantic passenger service. Instead, when 
it was ready to fly, it was promptly drafted 
into the Navy. Ít was built to carry 16 

assengers on sleeper jumps, 20 on shorter 
Rights. With its 5,000 hp. and its five tons 
of fuel, it could fly 3,750 miles. That was 
the longest range a commercial flying boat 
ever had. Since it was not pressurized, it 
didn't climb above 12,000 feet. But up 
there it could cruise at 185 m.p.h., faster 
than any other flying boat of its day. With 
everything in its favor, it could fly from 
New York to Ireland in 12X hours. 

The VS-44A safel 
a spell of haphaza 


survived the war and 
flying in South Ameri- 


, it has © 
rths and > 
most of its electric kitchen. One compart- 
ment, arranged like steps from stern to bow, .») 


ca. Now, still young in flying hours. 
been stripped of its Pullman ike be 


contains on 
up forward under the flight deck, has also 
been converted into seating space. Thus it 

become a 47-passenger aerial ferry for 
California's Avalon Air Transport, and daily 
hops a 28-mile sliver of the Pacific. It makes 
1,000 round trips a season between Long 
Beach and the principal harbor of Catalina 
Island. What's more, it makes them joyously 
memorable. 

I boarded the Mother Goose at a typical 
душа id anchorage in sheltered Lon 
Beach Harbor. The other passengers and 
walked out an L-shaped floating dock and 
stepped through a doorway near the tai| 


ly seats. Its former cargo hold, : 


=A 
3 


Fore-and-aft mooring lines were quickly | 
cast off. The engines started with a mini- : 


mum of fuss. ost at once, we pun 
moseying out to a point in mid-harl 
There we swung into 
engines roared in chorus. Off we went. 

t first, it was like a super-speedboat 


the wind, and the i 


ship. He was there, he said, to discuss 
with General Motors and Fokker Air- 
craft the possibility of building more Do- 
Xs, and bigger ones. 

His timing couldn't have been worse. 
The Big Depression, steadily deepening, 
killed all chances for Dornier's scheme. 

Back to Germany. In May, 1932, the 
Do-X flew home. This time it crossed 
the Atlantic in two days, but the flight 
was no recommendation, Though the 
gawky craft was supposed to have a 
service ceiling of 17,000 feet, it was hard- 
ly able to clear the water. For eight 
hours out of Newfoundland, battling 
strong head winds, it never rose above 
50 feet. 

Amelia Earhart flew eastward across 
the Atlantic alone that same day, May 
20, 1932. She was the first woman to do 
so. The altimeter in her red-and-gold 
monoplane failed en route, but she land- 
ed safely in an Irish cow pasture. The 
Do-X, on the other hand, ran out of fuel 
in the dark, seven miles short of its port in 
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the Azores, made an emergency landing. 

The chief pilot said afterward that he 
couldnt see either water or land as he 
set the big plane down. 

Two days later, the Do-X reached 
home. It got a big welcome from Ber- 
liners, but promptly disappeared from 
aviation history. It was abandoned as 
too heavy and too costly to run. Twelve 
years later, it was blown to bits during 
an Allied bombing raid on Berlin. 

Gallic contender. The French had a 
try, too, at producing the “world’s larg- 
est” flying boat. It made its bow on Jan. 
15, 1935. With the Do-X no longer in 
the running, the French entry in the 
transoceanic sweepstakes seemed to de- 
serve the title, even at a somewhat lower 
gross weight, 37 tons. Its name—Lieu- 
tenant de Vaisseau Paris—was in keeping 
with its size. Its wingspan was 162 feet. 
Its double-decked hull, 30 feet high, was 
104 feet long. Its six engines, with four 
tractor and two pusher propellers, pro- 
duced 5,100 hp. 


T җы m 


“The plane was comfortable and solid, noisier than a jet but not disturbingly so.” 


ride. The Vought-Sikorsky sped faster and 
faster until the surrounding water was a 
glittering blur. We were doing 85-90 m.p.h. 
at takeoff. Then we lifted steadily into the 

calm, clear sky and climbed to 700 feet. 
The plane was comfortable and solid, 

noisier than a jet but not disturbingly so. 
Landing in Avalon Harbor was more ex- 
than takeoff at Long Beach. The 


the lee of the long island, we were in open 
sea. There were swells, lazy but perceptible, 
We slid into the water almost without 
noticing, then took a couple of exhilarating 
bounces as the sea heaved We swooshed to 
a stop with the spray flying past the win- 
dows as if batteries of fire hoses were play- 
ing along the sides. Then we taxied to 
another floating dock and were firmly 


e 
5р was the same, but here, though in 


In one respect, the big Gallic bird was 
unique among all aircraft of every era. 
It had 12 private bathrooms. They went 
with 12 deluxe, double-bedded cabins— 
"as big as those on transatlantic liners," 
the press said. There were seats for 42 
second-class passengers, a bar, and a 
kitchen. A crew of seven operated the 
plane. 

The Lieutenant de Vaisseau Paris was 
built to fly across the Atlantic in 20 
hours. It never quite lived up to that 
promise, and it never went into actual 
service. After three prolonged Atlantic 
survey flights in the years from 1935 
through 1939, it vanished as completely 
as the Do-X. 

It paid a last, flurried call at New York 
in late August, 1939. Hitler then was 
screaming at Poland, and France was 
supporting its eastern ally. On Aug. 27, 
the Lieutenant de Vaisseau Paris abrupt- 
ly left New York, undoubtedly sum- 
moned home by its government. It never 
appeared in the news again. 


moored. I was sorry the trip was over. 


Brightest example of the worth of fly- 
ing boats was the development of Pan 
American World Airways. Though one 
of Pan Am's early models caused a sailor 
to exclaim, "Thats a helluva way to 
carry a boat,” flying boats pioneered all 
the transoceanic routes of that system. 
During World War II alone, they flew a 
total of more than 201 million miles, in- 
cluding nearly 18,500 ocean crossings. 

Yankee Clipper. The most famous, 
and the biggest of Pan Am's Clippers 
was the Boeing 314, the first Yankee 
Clipper. It made its maiden flight across 
the Atlantic on May 20, 1939, exactly 12 
years after Lindbergh. 

This 42-ton flying boat, with four 
1,500-hp. engines, was very different 
from the Spirit of St. Louis. Its 152-foot 
wing was the same type that the huge 
B-29 Air Force bomber later used. Its 
double-decked hull was 109 feet long. 
The "flight deck," as it was called, was 
an eyepopping sight to the pilot of any 

Continued on page 173] 
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REPORT FROM THE DRIVER'S SEAT S KY LA R K: 


By Alex Markovich 


NCE upon a time, the name Buick 
suggested a conservative car built 
to appeal to the successful, but 

not too adventurous, professional man. The 
Buick Skylark—a more muscular, tinseled 
version of the compact Special—is far from 
that image. 

A trace of the traditional, billowy ride 
remains, though the suspension is firmer 
than that of the Skylark’s big brothers. 
The impeccable Buick finish inside and out 
remains. But the accent is on sporty driving. 
An additional 45 hp. in the form of a four- 
barrel carb has been added to the standard 
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V-8. Individual front seats spice up the 
interior. You can get a four-speed floor 
shift, tachometer, heavy-duty suspension, 
and other such extras. That middle-aged 
professional man will find it tough getting 
his Skylark away from Junior. 

Our test car turned out to be extra- 
sporty—a convertible with screaming red 
paint and “four on the floor.” Unhappily, 
though, the odometer registered only 65 
miles. A well-run-in car could have gotten 
better miles-per-gallon figures. 

Out of respect for Things Mechanical, 
I put on 300 miles before starting the 
acceleration runs. These figures, too, could 
have been better with 1,000 or more miles 


on the clock, but even so this baby rolled. 

Adding to the fun was that delightful 
Borg-Warner fully synchronized four-speed 
box. Its crisp and smooth, and it never 
makes impolite noises. Gear spacing is 
excellent. It's a close-ratio box that’s ideal 
for all kinds of driving except standing 
starts; there the high first gear bogs down 
the engine. But rather than spoil the box 
with a wider spread between first and sec- 
ond gears, I feel that lower rear-end gear- 
ing would be a better choice. 

Except for this initial timidity, the engine 
is smooth, responsive, and quiet throughout 
its operating range. The body is tight and 
well insulated from road noise. 

Handling is respectable, but not out- 
standing. Lean is pronounced. The Skylark 
is an understeerer; it's not the fastest- 
cornering car made, but it gets around 
without unnecessary drama. 

Ride is good except on really rough sur- 
faces, where excessive bobbing indicates a 
need for firmer shock absorbers. Brakes are 
adequate under normal conditions, but 
prone to fade after several panic stops. The 
power steering is numb and a bit on the 
slow side (but considerably faster than the 
manual system). 

On the plus side, the Skylark has many 
small niceties that the competition skimps 
on. The large windshield wipers are paral- 
lel-acting, resulting in excellent wet-weather 
visibility. The convertible-top latches fall 
into place by themselves, making it easy 


Engine components are easy to service; bat- 
tery is right up front, and all spark pss can 
be reached without fear of bloodshed. 


Floor stick is easy to reach, Speedometer is 
hard-to-read horizontal type. Dash has been 
plentifully supplied with warning lights. 


to lock them with one hand, The trunk is 
cavernous. 

No, the Skylark isn't a sports car. Never- 
theless, it's fun. иш 
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Buick's Sporty Special 
FACTS ON THE SKYLARK 1.92, 1.51, 1.00; reverse, 2.61. 
Axle ratio: 3.36:1. Steering ratio: 20.8:1. 


Model: convertible 

Factory suggested price: $3,458.59* 
Engine: aluminum V-8; 200 hp. @ 5,000 
r.p.m.; maximum torque, 240 pounds-feet @ 
3,200 r.p.m.; bore and stroke, 3.5 by 2.8 in.; 
displacement, 215.5 cu. іп.; compression 
ratio, 11:1; carburetion, 4-barrel; weight (ІЬ.) 
per hp., 14.5; engine revs. per mile, 2,754; 
piston travel (ft.) per mile, 1,285; fuel re- 
quired, premium; crankcase capacity, 4 qt. 
Fuel capacity: 16 gal. 

Transmission: four-speed; ratios (:1): 2.54, 


* As equipped, includes federal excise tax, 
but no state or local taxes, transportation, 
or dealer preparation. 


Turns lock to lock: 4. Brake swept area: 
223.84 sq. in. Tire size: 6.50 by 13. 

Outside dimensions: wheelbase, 112 in.; 
track front and rear, 56 in.; overall length, 
192.1; width, 70.2 in.; height, 52.4 in.; 
ground clearance, 5.18 in. 

Curb weight: 2,907 Ib. 

Weight distribution: front, 53.3%; rear, 46.7%. 
Speedometer error: indicated 60 m.p.h. is 
actual 58.5 m.p.h. Odometer error: + 1%. 
Gas mileage at constant speeds (gallons): 
30 m.p.h., 25.3; 40 m.p.h., 24.2; 50 mp.h., 
22.6; 60 m.p.h., 20.9. 

Acceleration (seconds): 0-60 m.p.h., 10.7; 
40-60 m.p.h., 4.7; 50-70 m.p.h., 7.0. 

Top speed: 111 m.p.h. 


He's Got the Whole 
World in His Hands 
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88 of the earth's elements are found in nature. 
Charles Hammond has collected 83 of them. Here's 
how you can get in on this fascinating hobby 


Charles R. Hammond, element- 
collecting champion, displays 
his 83 trophies. Gases in tubes 
at rear glow with characteristic 
colors (neon, red: xenon, blue) 
when he applies high voltage 
from hand-held Tesla coil. 


By Alden P. Armagnac 


West Hartford, Conn. the postman recently 

brought a package containing a tiny silvery 
nubbin. Feasting his eyes on it, Charles R. Hammond 
could now add ultra-rare scandium metal to one of the 
world's most unusual collections. 

Hammond collects chemical elements—the few-score 
primordial substances of which all else is made. Sam- 
ples of the 83 he's gathered in the last two years fill 
bottles, vials, and tubes in his basement lab. His col- 
lection is perhaps the most extensive one in private 
hands anywhere. 

His evening-a-week astronomy course, at the Uni- 
versity of Hartford, stressed the elements' distribution 
in the universe—a clue to the mystery of creation. The 
idea of showing his students the actual elements was 
what started his quest. 

Others had tried it. The Museum of Natural His- 
tory at Springfield, Mass., displayed about 40 ele- 
ments. Chicagos Museum of Science and Industry 
had 70. Hammond set out to top that. 

Just 103 elements are known. Some, like the A-bomb 
metal, plutonium, are man-made in atomic labs. There 
remain 88 found in nature—at least, in more than 
infinitesimal traces on earth. That's what a collector 
| CONTINUED 


These make up the world 


Remarkable picture assembles, with Hammond's speci- 

mens, the 11 elements that form 99 percent of the world 

IRON we live in—the earth's crust, including land, sea, and air. 

47% Labels show proportions by weight. Seldom seen as 

elements (usually joined to others in chemical com- 

pounds) are sand-forming silicon, and calcium, sodium, 

and potassium metals. The last three, kept under kero- 

sene because they are quickly altered by moisture in the 
air, were fished out momentarily for photo. 

83 


r | YO A part-time astronomy instructors home in 


Exotic metals 
are trophies 
of element 
collection 


Ultra-rare scandium is 
Hammond's latest, hard- 
est-to-get, and most ex- 
prse prize. This tiny 
jit cost him $10. First 
pound of silvery metal 
was made as recently as 
1960 for Air Force— 
which is interested in 
scandium because it’s 
almost as lightweight an 
clement as aluminum, 
and has a much higher 
melting point. 


Quarter-pound of costly hafnium, in solid bar 
faced with silvery crystals, was handsome gift 
from a chemical company. Scarce metal is used 


for control rods of atomic-power reactors. 
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can aim at, less a few too radioactive or 
corrosive to have around. 

Where do you find elements? Any 
home yields aluminum, copper, carbon, 
others. The corner drugstore has more. 
Next step is to a large scientific-supply 
house; one firm sells more than 40 ele- 
ments. Then you're on your own and the 
real hunting and adventure begin. 

Watching the news gave Hammond— 
by day, manager of technical publica- 
tions and librarian for a Hartford firm— 
his collecting edge. Chemical journals 
told him of elements newly produced for 
atomic and space-age uses: exotic haf- 
nium, scandium, rare-earth metals. Then 
came dealers’ ads offering them for sale. 

Hammond's queries bombarded sup- 
pliers. The problem: to get collector-size 
specimens, say a gram, within a $10 limit 
he'd set. Some samples arrived as gifts. 
More often it took many tries to find 
dealers able and willing to fill such small 
orders. Thus came his "hard" ones. 

His collections cost: a modest $250. 
Not only a classroom exhibit, it offers 
him rare materials for experiments—such 
as coating telescope mirrors with unusual 
metals. And it should usefully spread 
the news that so many elements can now | 
be assembled and displayed. иш 
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Spray poles triggered at bottom 
to operate an insecticide bomb 
held at the top. They'd put you 
on target for spraying cater- 
pillar tents or wasp nests in 
trees or under house ea 5 
Smith, New Augusta, Ind. 
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Rear-window air deflectors on station wagons Garden-edging blocks with long stakes precast 
to keep out gales, yet allow ventilation. The in one side. Then you wouldn't have to dig a 
angle could be controllable by a dashboard — trench to keep them from getting kicked around 
switch.—John King, Ashkum, Ill. the yard.—Dean Himmelreich, Milwaukee. 


Edible ^toothpicks"—spears of garlic-flavored 
pretzel stick or peppermint candy—for holding 
and other obstacles. It could telescope, screw sandwiches together or serving hors d'oeuvres. 
in, or fold.-W. P. Twigg, Oak Lawn, Ill. —A. R. Dunham, Pasadena, Calif. 


like to see in general use. What's yours? We will pay $5 NYC 17. Write vour name and address clearly. Con- 
for each one published. Please use Government postcards tributions cannot be acknowledged or returned. 


| Everyone has his own pet idea of a gadget that he would only. Send to ILTS Editor, Popular Science, 355 Lexington 
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Like a ride in the sky? Try— 


ARA-KITING 


Getting ready for takeoff: Ground crewman As towboat picks up speed, kiter steps forward 
adjusts kiter's harness. Arms, legs are free so апа crewmen open chute to the wind. In sec- 
kiter can take photos, even swim for exercise.  onds, the kite fills and carries rider aloft. 


a chutelike canopy. Its string is a towline hitched to a 

moving car or boat. The result is para-kiting, a new 
sport that lets you soar hundreds of feet in the air and sets you 
down light as a feather. Besides the thrill of riding in the sky, 
enthusiasts say the sport is gentle: You can take aerial photos 
while aloft, then dip down for a swim. And safe: Cast off the 
towline or let it slacken, and you simply drift down. 

Taking off requires some know-how. Here's how you man- 
age it from water: 

The boat is faced into the wind. You stand on the beach 
with the towline snapped to your shoulder harness. Trailing 
behind you is a 28-foot-diameter kite called a Para-Sail. A 
ground crew of two holds the kite up. As the boat accelerates, 
the towline pulls taut, and the kite starts to inflate. Now the | 
kite's tricky design comes into play. The Para-Sail is perforated 
with several dozen slots. Air, spilling through these, creates a 
low-pressure area above. But there's a high-pressure area be- 
low. The result is aerodynamic lift, and you take off. 

Air flows through slots, How high you fly depends on the towing speed—the slower 
ever low Pe a the lower—and the length of the towline. A 300-foot line will 
PIOVE. CODE Wars а let you rise about 200 feet. 


high builds below. 
Result ds lifting DONGE Wind can be a nuisance if it gets above 15 m.p.h. or if there 


М: you сап get as high as а kite—literally. Тһе kite is 


REAR VIEW 
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is turbulence. Steady winds of five to ten m.p.h. are ideal. 
Although the boat (or car) must face into the wind on takeoff, 
it can veer as much as 45 degrees to left or right once the 
kite is up. 

The Para-Sail is made by Pioneer Parachute Co., Manchester, 
Conn. The land version (kite. 300-foot dacron towline, and 
carrying bag) costs $503.70 (f.0.b.). The same outfit, with a 
polypropylene line for water use, costs $459.85.—James Joseph. 


Kiter floats 200 feet in 
the sky at the end of 
300-foot towline. A 50- 
hp. engine and 20 
m.p.h. are sufficient for 
launching 225 pounds. 
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Space age 
comes to the 
playground 


Moon rocket, a 26-foot-tall 
i newc Ж scho ala nd p pur 
p aygroun 

z slide. It’s held p gs 
our stee fins and a pol m 


pes m ase. 
v are co ed by 
lai dde dd Side che pec off t, f^ round 
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@ Atomic submarine has wheel that turns, 
propeller that rotates, and periscope that dou- 
les as sliding pole. Connecting ladders join 
bent-pipe port and starboard sides and extend 
over top. The frame is set in concrete. 


4 Earth satellite stays in orbit without ro- 
tating. Radial pipes in 10-foot-diameter Sa- 
turn-like ring provide climbing and swinging 
space. Equipment on these pages was made 
by Jamison Mfg. Co., Los Angeles. 


Tradition has gone by the board in 
schoolyards and public playgrounds—old- 
fashioned swings, slides, and ladders are 
on the way out. Using new materials and 
imagination, equipment makers are turn- 
ing out fanciful designs, geodesic patterns, 
space concepts, and modernistic forms that 
provide children with a world of up-dated 
make-believe as well as good exercise. 

In addition to the things shown here—all 
basically of steel bars and pipe—there are 
sculptured-concrete play shapes, realistic 
plastic accessories, and a riot of airy ob- 
jects made of pipe. 

A climbing forest contains pipe trees 
with aluminum seats dotting their "limbs" 
for resting during a climb. Concrete sta- 
lactites look like the real thing, but are 
easier to get up on. Tots can climb in- 
side a 12%-foot radar tower, work its con- 
trols, rotate its antenna, and escape via 
slide should a “missile” be sighted. A stage- 
coach and horses are made of pips A fly- 
ing saucer is a space-age whirligig pro- 
pelled and ridden by kids. 

Play facades resembling those used in 
Hollywood movie sets are formed from con- 
crete slabs to represent fire houses, forts, 
and stores. One fire house has climbing 
ladders and sliding poles behind it-and a 
realistic plastic fire hydrant in front. 


PS PICTURE NEWS 


Buoyant-foam bunkhouse takes to air, its 
1,400 pounds an easy load for a copter. 


Flying bunkhouse gets fast ride 


How would vou get a bunkhouse for 
a logging crew into the woods without 
the high cost and delay of hauling ma- 
terials over poor roads? A Canadian 
firm flies them out by helicopter. 

Thermolite Plastics, Ltd., makes the 
bunkhouses of plastic foam and fiber- 
glass in 10-by-24-foot units in its Van- 
couver plant, delivers them to the lake 
nearest the logging site. There they 


are hauled to shore, to finish the trip 
by trailer along road and trail. 


Power boat tows bunkhouse ashore. Up- 
side-down lettering is reflection in water. 


Ш 
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Lighthouse with 28 million candles 


The new Charleston Light is triangular, 
stands 163 feet high, and, according to the 
Coast Guard, has the brightest light in this 
hemisphere—28 million candlepower—vis- 
ible 19 miles out from the South Carolina 
coast. The red-and-white building is faced 
with corrosion-resistant porcelain-enameled 
aluminum and is said to be the first light- 
house to have an elevator. 
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High-speed amphibian for Marines 


Rolling on land or planing at sea, the 
Marine Corps’ new LVW (land vehicle, 
wheeled) can carry five tons of cargo at 35 
m.p.h. with its 1,500-hp. gas-turbine engine 
at full throttle. The шд, shown above 
with wheels lowered for land travel, was 
designed by Borg-Warner’s Ingersoll Kala- 
mazoo Division for supplying beachheads 


from ships anchored 50 miles offshore. Its 
water range is 180 miles. 


Indoor golf with outdoor view 
A giant color picture of a fairway flashes 


on the backstop net above. The golfer 
swings, slams the ball into the net. A micro- 
phone picks up the sound and starts a com- 
puter, which works out where the shot 
would have gone and tells a Kodak projector 
which of 80 scenes to project next. First 
Golf-O-Tron course, its made by S & M 
Products, NYC, and is in Worcester, Mass. 


APE CHANGER 
... 165 Here at Last 


Itll thread, play, and rewind 
tapes automatically—giving up 
to 15 hours of stereo music 


By Charles S. Tepfer 


ERE' a tape machine that might 

just wean home music listeners away 

from records. It matches or exceeds 

record-playing systems in every aspect of 

convenience and foolproof operation. It will: 

9 Play up to 15 hours of stereo music 

without attention. Individual selections can 

be of any length (up to 45 minutes) and 
played in any sequence you choose. 


€ Thread the tape and handle the reels 


CONTINUED 91 


THREADING PLAYING OR RECORDING REWINDING 
How tapes are threaded, played, and rewound 


Feedout-rewind roller presses against the reel, 
exposed through a half-moon notch, and rolls 
out a stiff, %”-wide tape leader through a slit. 
The leader slides along a channel between cap- 
stan and pinch rollers and onto the take-up reel. 
Spring-loaded flanges grip c of leader, and 

tape starts winding onto take-up reel. Tape- 
sensing pin pushes tape against erase and play- 


9? 


back-record heads, and the pinch roller presses 
tape against capstan. At the end of the reel, ten- 
sion on the tape triggers the rewind cycle and 
the tape is whisked back into the cartridge. 


How tape cartridges are changed 
automatically 


Tape cartridges to be played are placed on a 
platform in a well at the rear of the machine. 
Up to 20 plastic cartridges, 3%” by 35" by 2 

can be ‘sacked at one time. Press two pianolike 
keys and the system starts—tape is automatically 
threaded, plays 45 minutes of stereo music, and, 
when the end of the tape is reached, automati- 
cally rewinds. Cartridge is rejected and a new 
one falls into playing position. Selection can be 
rejected at any time by pushing reject lever, or 
machine can be set to repeat indefinitely. 


ape-cartridge well above shows a single car- 
E. dge in playing position. Feedout roller is at 
top, projecting into half-moon notch. 


automatically. Also, it is simpler to load 
than an automatic record changer. 

9 Shrug off careless handling. Simply 
turning a dial fixes a jam. 

9 Make live recordings as easily as it 
plays prerecorded tapes. You can make 
your own recordings from radio, TV, or 
records. 

That giant tape maker, Minnesota Min- 
ing and Mfg. Co. (3M), put up the millions 
to develop the recorder, and is producing 
it in its Revere plant. 

Many people, enchanted with the idea 
of a tape recorder, have bought them. But 
recorders have rarely been put to full use 
except by a few dedicated hobbyists. If 
there is ever to be a huge home market 
for magnetic tape, 3M reasoned, there 
would have to be a machine so easy to 
use that even women would like it. 

So about five years ago, they asked the 
man who developed the 33% LP record, 


CARTRIDGES. 
TO BE PLAYED 


Shaded cartridge is in playing position 
with subsequent ones on top. A reject is 
at left. (View is from rear.) 


RETAINING 
FINGERS 


When калаш сав, fingers project 


to support stacks, while platforms tilt to 
slide cartridge under reject stack. 


Platforms rise to push cartridge above re- 


taining inem on reject stack, release 
next cartridge, and lower it into position. 


Dr. Peter Goldmark of CBS Laboratories, 
to design a convenient tape system. The 
result, first shown at the Engincers Show 
in New York City in March, 1960, was an 
automatic tape changer. Talking about that 
model, one 3M executive admitted, "We 
would have had to put a list price of 
$2,000 on the system, since it would have 
been necessary to hand-produce each unit." 
But Dr. Goldmark had come up with the 
answers to the problems that had made tape 
changers for the home impractical. What 
were these problems? Tape speed and 
noise. 

Tape speed. In conventional high-fidelity 
tape recorders, 7% inches of music-magne- 
tized tape moves past the playback head 
per second. It takes some 1,500 feet of tape 
to produce 40 minutes of music, about the 
same as on an average LP record. A seven- 
inch reel of prerecorded tape contains 
about 1,000 feet for four-track stereo—the 
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Looking into a tape cartridge: Stiff plastic lead- 
er is coiled around inside the case but outside 
flanges of tape reel. Actual recording tape is nar- 
rower than leader—about 5/32". 


Panel on the back has plug-in provisions for al- 
most any mode of operation you might want: 
microphone recording, recording from radio, 
output to external speakers or amplifiers. 


tape runs through first in one direction, 
and then the reels are reversed and the 
tape runs back, like 8mm movie film. This 
gives 2,000 feet of music. But packing 
1,000 feet of tape into a cartridge makes 
for a bulky package and an even bulkier 
machine to handle it. 

Goldmark's solution was to reduce tape 
speed to 1% inches per second (1.р.ѕ.). At 
this speed, 450 feet of tape would play for 
48 minutes, and that much one-mil-thick 
plastic tape can be wound on a three inch 
reel. The tape is narrower, too: 35 inch 
wide versus the conventional X inch. 

While some other recorders run at this 
speed, and some even half as slow, the fi- 
delity is poor. The slower the speed, the 
less tape passing by the gap in the record- 
ing head per second, leaving less room for 
the thousands of tape particle magnets 
needed for 10,000 cycles per second and 
higher. Goldmark solved this by decreasing 
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the size of the recording-head gap, making 
the magnets smaller. The gap between 
north and south poles is only 1% microns, 
or 60 millionths of an inch (1/50 the di- 
ameter of a human hair); other recorders 
have a gap of 2X to 6 microns. 

The noise problem. At slow speed, in- 
creased noise was a little harder to beat. 
The needlelike magnetic particles on the 
tape do not all line up in proper direction, 
and the strays cause noise. Experts long 
held that for high-quality tapes, 74 i.p.s. 
was the slowest speed at which background 
noise could be held down. 

Goldmark called for, and 3M delivered, 
a new kind of tape with finer magnetic 
particles, and a better binder to hold them 
to the plastic backing for greater uniformity. - 
This tape, called "270," has a signal-to- 
noise ratio twice that of other tapes; even 
the weakest high-frequency sounds will not 
be blanketed by tape hiss. 

The mechanism. Developing the changer 
seemed something of an anticlimax after 
the initial problems of tape speed and 
noise were solved. Still, the mechanism is 
ingenious. Although the machine is touted 
as opposed to the reel-to-reel concept, it does 
in fact operate with two reels: One, the 
feed reel from which the tape unwinds, is 
in the cartridge; the other, the take-up 
reel, is permanently in the machine. As 
in the automatic record changer, no timing 
mechanism is used: A system of tape-sens- 
ing elements and cams controls each step 
in the changing and playing cycle. 

The Revere automatic tape changer (to 
be available nationally by late summer) is 
an all-in-one unit with two amplifiers and 
two speakers. It’s a heavily portable 32 
pounds, about the same weight as a 16- 
inch TV, but not as bulky. A deck version 
(changer plus preamplifiers only) for ad- 
dition to stereo systems is promised. 

The machine handles as easily for re- 
cording as for playback. Merely connect 
the two mikes, or cables from the FM set, 
TV, or whatever, to sockets on the back. 
Then place a cartridge of "raw" tape in the 
well and press down the "record" key. 

If playback and recording sound easy, 
its because the machine does all the work. 
It must: 

© Lower the cartridge into the playing 
position. 

* Nudge the leader out of the cartridge 
and onto the take-up reel. 
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The right way to use a wrench: Try this trick on your friends 


Readers ask us from time to time how come it's important to 
turn an adjustable wrench toward the movable jaw rather than 
away from it. Here's a simple trick you can use to prove the 
answer to vourself and friends: Take a hexagonal pencil and 
grasp it between vour thumb and forefinger, as at left. Your 
thumb represents the wrench's movable jaw and vour finger the 
fixed jaw. With your other hand, tum the pencil counterclock- 
wise—the same as turning the wrench clockwise. Note how the 
pencil rolls vour thumb inward and is easy to hold. 

Now turn the pencil clockwise—the same as moving the wrench 
counterclockwise. Note how it rolls vour thumb outward, twist- 
ing out of your grasp. The same thing happens with a wrench 
turned backward—the nut tends to twist out and puts the strain 
on the movable jaw, the weakest part. Properly used, a wrench 
puts the strain on the fixed jaw. 


How good are dustless sanders? Here's a surprise 
s 


We got to wondering the other day just how much sanding 
dust the new dustless sanders really pick up. These are the 
things with littie bags that look like miniature vacuum cleaners. 

We borrowed a Sears Craftsman, one of several on the market, 
aud pnt it to work on soft pine with 120-grit paper. After 15 
minutes, we checked the bag to see if it had collected anything. 
What poured out is shown below at left-enough to fill an eight- 
ounce measuring cup. Multiply this bv several hours of sanding 
and you can sce just how much dust doesn’t get into your shop. 

The secret is a high-speed blower on the motor shaft (below, 
right) that whirls up a strong sucking action inside a skirt sur- 
rounding the sanding pad. Some sanders have an outlet, instead 
of the blower, to which vou attach a vacuum cleaner. 


ANDER out to a shooting range 
this summer and youre likely 
By Don to see a strange new target with 


Shiner not one, but two, bulls-eyes. It was de- 
vised by Jay Gallagher, a New England 
sportsman who got tired of shooting at a 
conventional single bull’s-eye that you 
weren't supposed to hit anyway. 

The problem, a familiar one to sharp- 

shooters, goes like this: For hunting, your 

sights are adjusted for long range, say 300 

to 400 yards. When you switch to target 

x practice at, say, 100 yards, your shots are 
~ actually 3” to 4” above your line of aim to 
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When you're on target, your 
scope cross hairs blot out the 
white cross, as above, leaving 
four white specks at the corners. 
So long as you see all four 
specks, you know you're perfect- 
ly lind. up. If cross hairs tilt, 


4 
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as below, they cóver up.one or 
more of.the specks, and you 
know you're off target. Note 
how upper right-hand speck has 
completely disappeared. 


Why there are two bull's-eyes: When your rifle 
is sighted in for long range, and you wish to 
check it at close range (for convenience), your 
shots hit high on a conventional target. On the 
new target, you aim at the lower bull's-eye, but 
your shots strike the upper bull's-eye if you've 
sighted and fired correctly. Surrounding grid 
of X" squares tells you how much you're off. 
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Your Aim 


allow for their drop in trajectory. So you 
miss the bull's-eye. 

Gallagher's two-eyed target is designed 
to give you something to aim at and also 
something to hit, to make rifle sighting 
easier and more accurate. You aim at a 
large 8” bull at the bottom, and your shots 
land in a smaller 4" bull at the top. A 
grid of Ж” squares helps you plot exactly 
where your shots are falling. When they 
strike perfectly in the upper bull, you know 
you're correctly sighted. 

Gallagher also found that the cross hairs 
of his scope sight tended to get lost against 
the black background of conventional tar- 
gets. To overcome this, he made the center 
of his bulls a white cross. When your cross 
hairs are properly lined up, they fill the 
white cross, and you know you're on target. 

The cross in the lower bull is designed 
for scopes of three or four power. With 
higher-power scopes, the cross hairs fit 
too loosely inside it. In this case, you turn 
the target upside down and sight on the 
narrower cross in the small bull, using the 
big bull as your upper target. The two 
bulls are 4" apart—the proper distance when 
youre sighted 4" high. For other ranges, 
you can use the grid locations to deter- 
mine the correct height. 

The new target has been tested by the 
U. S. Ordnance Dept. and has been used 
by the Canadian Army to help sharpen up 
the aim of its snipers. Copies are available 
from Jay Gallagher, 23 Pleasant St., Keene, 
N. H. Price: $1 a dozen. 
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Let It Fall ! 
Let It Fall ! 


whatever it is 


EFLEX acts can sometimes get you 
into trouble, as Tom Sawyer learned 
so well long ago. Toss a coin into a man's 
lap and he'll automatically knock his knees 
together to catch it. But try it on a woman, 
and she'll react in exactly the opposite way. 
Safety experts have discovered that in 
shop and factory there's one reflex action 
that can lead to trouble: the instinct to 
try to catch a falling object. 

A machinist sees a lathe chuck slide off 
the bench—and instinctively sticks his foot 
under it to break its fall. 

A worker on a TV production line puts 
down his soldering iron carelessly. It rolls 
to the edge of the bench and falls. He 
grabs, catching it by the 800-degree tip. 

An amateur photographer, handling a 
bottle in his darkroom with wet hands, 
catches it as it falls and shatters against 
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Little extras that beef up a car for towing save you big 


It's a short life for many parts 
when an ordinary passenger car 
takes the stresses and strains 


ь 
HITCH imposed :by hitch and gross 
=—_  GERERED WEIGHT weight of a big trailer. 
p —1 GROSS 
pppu WEIGHT "m 
| a : 
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Special equipment installed at factory when 
you buy à new car is the least expensive way to 
prepare for trailer towing. One maker says it 
will cost you only $50 extra. Some of the 
special equipment that various U.S. auto 
makers now offer is shown in the sketch. 


HIGH-CAPACITY 


COOLING SYSTEM HEAVY-DUTY BATTERY 
AND ALTERNATOR 


POLICE-TYPE 
BRAKES 


Now: 

Cars Made 
to Order 
for Trailer 
emere Towing 


The lowdown on those special 
options that help fit passenger 
vehicles to work-horse jobs 


By V. Lee Oertle 


Or a new car to tow a trailer you 
HITCH ATTACHED TO already own? You'll want to know, 
HEAVIER FRAME then, that Detroit now offers various op- 
tions that enable you to buy a car better 
fitted to the strenuous job of towing a ve- 
hicle weighing a ton or more. 

This is a real switch. Only a few years 
ago a leading automotive engineer, ques- 
tioned about trailer towing, snapped: "We 
build passenger cars—not tow cars." 

A change in attitude began in late 1961 
when Ford and Pontiac announced factory- 
installed equipment for trailer towing. 

AND SHOCKS Since then, the list has grown to five major 
manufacturers representing 19 more makes: 
7 Mercury, Tempest, Oldsmobile, F-85, Plym- 
REAR AME. AND TIES O outh, Dodge, Valiant, Chrysler, Imperial, 
(HIGHER RATIO) Rambler, Ambassador, and American. 
Buick puts out a bulletin listing recommen- 

dations for overload springs. 
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pese to buy a vacation trailer? 


Want to know more about 
towing options? 

If you'd like further information 
about trailer-towing options avail- 
able from Detroit, new-car dealers 
in your vicinity can probably help. 
Or you can write to: 

American Motors Corp., Detroit 
(for Rambler, Ambassador, Ameri- 
can). 

Chrysler Corp., Detroit (for 
Valiant, Plymouth, Dodge, Chry- 
sler, Imperial). 

Ford Motor Co., Dearborn, Mich. 
(for Ford, Mercury). 

Oldsmobile Division, General 
Motors, Lansing, Mich. (for Olds, 
F-85). 

Pontiac Division, GM, Pontiac, 
Mich. (for Pontiac, Tempest). 


Today's trailer buyer wants to haul maxi- 
mum loads up steep grades. That means 
converting his passenger car into a towing 
vehicle. There's a great difference. 

As one Detroit engineer summed it up: 
“When a trailer is attached to the rear of 
a car, the car is changed from a load-carry- 
ing vehicle to a load-pulling vehicle. The 
demands of this type of operation are very 
different from those for which the car was 
designed. They present problems in spring 
and tire loading, braking, cooling, lighting, 
steering, and in operating economy." 

Towing toll. When you drop a rela- 
tively light 200 pounds of trailer-tongue 
weight on the rear bumper of a passenger 
car, annoying things happen. The rear end 
droops, headlights aim skyward, steering 
response gets sloppy. That 200 pounds is 
equal to 600 or 800 pounds in the back 
seat. 

Inertia must be counted in, too. When 
the car accelerates, the trailer wants to 
stand still. When the car and trailer are in 
motion and brakes are applied, the trailer 
wants to keep going. 

Without special towing equipment, the 
tow-car driver can expect some of the fol- 
lowing: 

€ Tires will wear 25 to 50 percent faster. 

€ Springs and shock absorbers will suc- 
cumb early—perhaps in 5,000 miles of 
towing. 

€ The overworked electrical system will 
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shorten generator and battery life as much 
as 25 percent. 

€ The engine will overheat frequently. 

What about the basic car? Experts seem 
to agree that a compact car isn’t ideal for 
towing. If you must use one, select the 
highest horsepower available. With the 
smallest cars, don’t plan to pull a trailer 
weighing more than two-thirds of the car 
weight. With standard-size cars, trailer 
weight should not exceed the gross weight 
of the car itself. If your car weighs 4,000 
pounds, the trailer limit is also 4,000. 

Special towing equipment isn’t expensive 
if you consider it in relation to possible 
savings through increased life of the com- 
ponents. You save most by ordering at the 
time you order the car. Ordering equip- 
ment piecemeal, later, tacks on a labor 
charge for exchanging each item, 

Pontiac has advertised that almost $400 
worth of special equipment can be ob- 
tained for less than $50 if it’s factory- 
installed. This situation is bound to spread. 

Here is a summary of the car makers’ 
recommendations and options: 

Heavy-duty frames. Pontiac and Olds- 
mobile offer extra-heavy frames for about 
$25, factory-installed. Such frames are 
standard on convertibles and wagons. The 
heavier frame allows a sturdier hitch. 

Car makers condemn the bumper hitch 
for towing. You should have a rugged steel 
hitch bolted to the side frame, not merely 
to one rear cross member. 

Special load-leveling hitches (equalizer 
types) are available, and are recommended 
by most manufacturers. These distribute 
weight evenly on the trailer axle, and on 
the front and rear axles of the tow car. 

Engines. All manufacturers recommend 
higher-performance engines. Where a V-8 
is available, choose it over a six or four. 
Boiled down to essentials, the message from 
Detroit on engine power goes like this: A 
big engine loafing will last longer than a 
small engine straining—and it'll do a better 
job of towing. 

Transmissions. Almost without exception, 
auto makers recommend an automatic 
transmission for towing. Automatics shift 
at the right time, avoid engine lugging and 
overheating, and help the driver get over 
steep grades without fumbling with a clutch 
and gearshift. 

If you insist on a manual shift, select a 
heavy-duty clutch of larger diameter. Four- 
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Compartments all have locks to safeguard. 
stored items while you're away from the car. 


PS PROJECTS 


For your car: A 


Homemade 
Travel 
Console 


HE man who built the original of this 
car console calls it a trip organizer. 
And it does indeed work that way. His 
photographic and travel items are right 
where he or the front-seat passenger can 
reach them whenever desired—and not rid- 
ing loose around the car or packed away in 
the luggage compartment or a suitcase. 
William K. Northrup of Cleveland rec- 
ommends that you first make a cardboard 
mockup as he did in designing the original. 
That way you can fit it exactly to your car. 
Half-inch plywood will serve for the two 
separate assemblies. The rectangular box 
that rests on the drive-shaft hump has a 
drawer and a hinged-door compartment. 
The inverted hopper-shaped part above has 
a single door for access to several compart- 
ments. Bolts with wingnuts through the dash 
from the rear lock the console to the car. 


Cardboard mockup is a wise first step toward 
shaping and fitting console to your own car. 


How you can tell one pry bar from another 


TOOL PURPOSE COMMONS IDEE 
1. CROWBAR Heavy-duty prying, lifting, wrecking, concrete breaking (14 Ib.) $6.50 
2. GOOSENECK RIPPING BAR Wrecking, prying, heavy nail pulling 36" T $2.00 
3. NAIL CLAW Driving under sunken nailheads and pulling n- $1.80 
4. JIMMY BAR Close-quarter prying, bolt- and rivet-hole alignment 16" $1.75 
5. STRAIGHT RIPPING BAR Wrecking, prying, nail pulling in close quarters 36" $1.75 
6. STRIPPING BAR Removing forms from poured concrete, prying, lifting, wrecking 36” 
7. ELECTRICIAN'S CUTTING CHISEL Shearing tongues and nails in flooring, wedging 8” 
| 8. OFFSET RIPPING CHISEL Prying. driving under nailheads, 3-step pulling 18" 
9. FLOOR AND CLAPBOARD CHISEL Removing clapboards, shearing nails, opening crates, prying 18" 
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Gooseneck ripping bar has a 
sharp-angled claw that gives 
ou a long swing for Ж. 
large nails. It removes a 6” 
spike completely in one stroke. 


PS TOOLS 


PRY BARS: 
Lift 5 tons or pull a nail 


By George Daniels 


HAT are the toughest tools in the store? They’re 

\ Л ) the ones usually called wrecking bars. Their ranks 

include crowbars, ripping bars, stripping bars, 

ripping chisels, and a host of others in sizes and shapes to 

fit every job. They can pull nails a hammer can't reach or 

budge—and often with half the handle pressure a hammer 
needs. 

Basically, they're leverage tools. They can pry up a five- 
ton machine for leveling, open a crate, free a stuck window, 
or wreck a house. In special railroad form, they enable one 
man to roll a fully loaded 40,000-pound freight car. Fire- 
men save lives with them, demolition crews level buildings 
with them, and burglars give them a bad name. 

Most of them are in the low-price range, with an average 
cost of around $3 for those shown here. You have to buy 
them according to the shape because their exact names often 
vary with the maker, the line of work, and the locality. 

The gooseneck ripping bar. This is sometimes called a 
pinch bar. With an angled blade at one end and a hooked 
claw at the other, it’s your handiest initial buy at around $2 
for a 36-incher. (You can buy one as short as 1^ for under 


$1.) 


CONTINUED 


Why you need different bars for different jobs 


Stripping bar has a shallower 
hook than gooseneck bar, ena- 
bling it to work close to verti- 
cal surfaces for lifting jobs. 
It gives a lift of almost 6". 


and has A slight bends so it 
can work in close 


a hammer couldn't reach. 


А GOOSENECK RIPPING BAR 
STRIPPING i 
BAR / 
CLEARS // 
VERTICAL // 
SURFACES 


/ 
HN 
// RIPPING BAR 
// CAN'T BE USED 


STRAIGHT 


RIPPING BAR 


Straight ripping bar is short 


uarters. Its 
flat claw lets it pull nails that 


E uc II. 


Chisel-edged nail claw is sharp enough to let 
you drive it under a sunken nailhead that you 
couldn't reach with a regular hammer claw. 
Once nail is hooked, claw is rocked back 


The yard length gives you about double 
the nail-pulling power of a claw hammer 
for each pound of pressure at the handle 
end. It takes about 440 pounds to yank a 
10-penny nail from a fir beam. This means 
more than 100 pounds of muscle power 
with a claw hammer, but only 50 pounds 
with the bar. 

Spear the bar's blade under the nailhead 
to dig a space to wedge in the claw. Use 
ihe same spear action to separate parts like 


Offset ripping chisel lets you pum nails in three 


steps. Flat claw is driven under a sunken head 
(left), and the slight bend gives you enough 
leverage to start the nail up. When the head is 
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against the curved neck, giving you a built- 
in fulcrum. Unlike a hammer, the tool is free 
to swing all the way down flat for maximum 
pull because there’s no head to get in the way. 


studs and planking when you take down an 
unwanted shed or porch. Then insert the 
gooseneck claw and rock it back to complete 
the job. That’s the method used by the 
wrecking pros. 

If the gooseneck must rock on a finished 
surface, as in prying a sill from a polished 
floor, slide a scrap of 4” plywood under it 
to take the dent. For heavy lifting, your 
greatest power comes from the opposite 


exposed, you hook it in the slot above the claw 
for maximum leverage (center). For final pull, 
you switch to the claw in the offset end (picture 
at right) to give you a long swing. 


Good Ideas 
All Over 
the Lot 


By Samm Sinclair Baker 


Rake-handle yardstick helps you space plants 
accurately. Paint narrow rings around handle 
6" apart, and mark the 1' and 2' spaces. 


T — 
М х 


5 


Keep grass from «есерш up Plastic bag. over four stakes To protect seedlings from hot 
to a tree trunk or a s by makes a “hothouse” to pro- sun, place shingles on south side, 
embedding a hoop around it. tect young plants from cold. slanted toward the plants. 


= 


Set a strong stake at the corner of a garden bed Old garden hose makes excellent padding for 
to protect the plants from being roughed up or the top of spade to save shoes. Cut hose to size, 
crushed by a pulled garden hose. slit, and fit. Use also as pail handle on wire bale. 


How to 


Poison Bugs 
...but NOT 
Yourself 


A few simple rules will keep you 
safe when you apply insecticides 
to shrubs, trees, or lawn 


By Jorma Hyypia 


HATEVER vour opinion of Si- 
lent Spring. Rachel Carson’s 
controversial book about insect 


killers, you'll get no argument at all about 
one obvious result—users of insecticides are 
having searching second thoughts this sea- 
son about bug poisons. The big question 
theyre asking: Can you use pesticides 
safely? The answer: Yes—but you must 
work with care. 

Chances are, vou've worried more about 
the effectiveness of the chemicals you use 
to control bugs and plant diseases than 
about what they might do to you. Actually, 
you can kill bugs and control diseases—with- 
out endangering yourself, your family, or 
your neighbors. Here’s how: 

9 Read the label on the package. 

® Keep chemicals off your skin. This 
applies to both liquids and powders. If 
you get any on you, wash it off at once. 
Wear protective clothing. 

€ Cover bird baths, dog dishes, and fish 
pools. 

Ф Keep out of drifting spray. Avoid 
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The rule of first importance: 


HEAD 
COVERING 


LONG-SLEEVED 


SHIRT 
RUBBER 
GLOVES 
SLACKS 
(NOT SHORTS) 
SHOES 
AND SOCKS 


Put on protective clothing before you begin 
applying either spray or dust. Reason: Some 
pesticides are absorbed through the skin. The 
sketch above shows a safe outfit. In a con- 
fined area, a respirator is also advisable. 


аата STE Sees eke | 
What's the story the labels tell? 


NONTOXIC TO HUMANS, 


When you find the above phrase on a 
package of insecticide, you'll know that 
you are working with a fairly safe pesti- 
cide. But it still pays to be careful. 


CAUTION 


Low order of toxicity is indicated by the 
word caution in the wording of a label. 
But it’s still best to take no chances. Manu- 
facturers of insecticides are subject to 
federal regulations that establish the de- 
gree of toxicity for a product. Label word- 
ing is usually mildest permitted by law. 


Keep the pesticide off your skin 


9 A ы pé 
Bote 
TO 


4 pr WIND DIRECTION 


FAN SPRAY 
20" OR LESS 
FROM LAWN 


WIND-DRIFT 


“ay. FALLOUT ZONE 


Always work so the wind blows away from you. for a fan pattern and work so you move into the 
That way you'll avoid having an invisible mist wind as you go back and forth. Keep children 
of spray drift back into your face. Unless the and pets out from under shrubs and trees for 
day is calm, you should spray a tree from only а few hours after you have sprayed to avoid any 
one side. For spraying a lawn, adjust the nozzle chance of the liquid dripping on them. 


Shown in color here are the key words to look for 


Beware! If you find the word 

WARNING on a label, you can be 

sure that it's a far тоте potent = 
poison than one that carries Wa n 
either NONTOXIC Or CAUTION. r in 
Follow directions exactly. 


Leave it alone—if a la- 
bel bears the old-time 
poison symbol shown at 
the left. That's probably 
the best advice for most 
home owners—although 
such insecticides can, of 
course, be used safely 
by pros who have the 


proper know-how and 
POISON the right equipment. 
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For safety, keep your equipment in good shape 


(22 


RELIEVE 
PRESSURE 
BEFORE 
OPENING 


RE 


ore 
as NEN 


Adjust sprayer nozzle for a fine conical pat- 
tern and work close. This conserves insecticide 


and keeps it off ot 
puts spray effecti 
leaves. When 


on the underside 
time for refilling, 


d 


it's 


breathing insecticide dust as you apply it. 

9 Keep children and pets away while 
you're spraying or dusting. Never leave 
poison where kids can reach it. 

9 Use the correct strength of the in- 
secticide indicated for controlling the spe- 
cific pests you're after. 

9 Pour leftover spray into a gravel drive 
or over soil. 

€ Store chemicals in original container— 
with the label intact. Never place pesti- 
cides or fungicides in cabinets with food 
packages. 

Ф Destroy empty containers at once. 
Wash out glass and metal containers before 
putting them in the trash can. 

9 Wash your face and hands before 
smoking or eating. Avoid smoking while 
spraying. 

What you can learn from labels. First 
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er plants. Uptumed nozzle 


of 


invert 


A, 
A LEAKY DUSTER 
IS DANGEROUS 


FINE CONICAL 
SPRAY PATTERN 


sprayer (in: 


+t) to relieve remaining pressure 
if you use compressed-air type. s 


Othe: 


opening the cap may shower the insecticide 
Sketch at right shows how a 
leaky duster may wrap you in a poisonous fog. 


into your face. 


of all, you'll find instructions for applying 
the chemical to get the desired results. You'll 
also find an indication of the hazards. 

Safest of all are products labeled Non- 
TOXIC TO HUMANS. Clear as this appears, 
it's foolish to use even these relatively 
safe chemicals with complete abandon—as 
many do. 

Why? Because the term “nontoxic” really 
means that laboratory tests indicate that 
the insecticide has a low level of toxicity to 
rats. But a man is not a rat, and you must 
take on faith the premise that chemicals 
only slightly toxic to rats are likewise only 
mildly toxic to humans. Remember, too, 
that these laboratory tests generally con- 
cern acute toxicity; testing of long-term 
chronic toxicity—the long-term built-up ef- 
fect—is still very much in the scientific 
never-never land, and little is said about it. 


The word caution on a label also im- 
plies a low order of toxicity and relatively 
little hazard. 

But when you find a wanxiwc on the la- 
bel, you are handling a far more poisonous 
material Follow all label directions ex- 
actly. Do not, for example, mix the insecti- 
cide in greater strengths than directed. 

If the container says PorsoN and bears 
a skull and crossbones, don't buy it. You 
don't need anything that risky. 

What ingredients? The ingredients list 
on the label can reveal-to a degree—the 
relative toxicities of various chemicals. The 
numbers in the accompanying table refer to 
the amount of each poison required to kill 
half the rats in a laboratory test. Note that 
the larger the number, the less toxic the 
chemical. 

Such chemicals as TEPP, sodium sele- 
nate, and parathion are so toxic you should 
avoid them completely. 

You should consider the relative amounts 
of active ingredients used in various formu- 
lations, too. But comparisons aren't always 
simple. Two competing products with the 
same amounts of identical active ingredi- 
ents may differ markedly in insecticidal 
activity. Why? Because the inert portion of 
one formulation may contain additional 
chemicals that increase its killing power. 

Commonly used additives include surface- 
active agents to aid wetting and pene- 
tration of leaf surfaces апа insects, 
emulsifiers to facilitate dispersion of the 
concentrate in water, and synergists—chemi- 
cals that are not poisonous to insects, but 
that enhance the killing power of the active 
ingredients. 

What will it kill? Check each label. Is 
the product suitable to your problem? It 
is foolish to spread poisons around that 
serve no purpose. Look for a product with 
the least-toxic chemicals that will do the 
job. 

Never use insecticides in greater con- 
centrations, or more often, than recom- 
mended. And don't, under any circum- 
stances, use garden poisons inside the 
house. 

The importance of clothes: Good ex- 
amples of indifference to pesticide hazards 
can be found in photographs issued by 
pesticide associations, government agencies, 
and others who should know better. Bath- 
ing suits and shorts may be comfortable, 
but they are not proper attire when spray- 
ing or dusting poisons. Shoes, socks, slacks, 


The table below shows comparative tox- 
icities of various insecticides, established in 
laboratory tests on rats. Figures represent 
the milligrams of chemical per kilogram of 
animal weight needed to kill 50 percent of 
the rats. The most potent killers are at top. 


TEPP (most toxic) 2 


Sodium selenate 4 
arathion 13 
How Methyl parathion 17 
Н ndrin 20 

toxic Joraphene 50 

Н Aldrin 63 

Is the реа 80 

H HH tac 100 
insecticide ju 125 
, Rotenone 135 

you re руг» 200. 

2 DDT 250 
using? Chlordane 450 
Sevin 600 

Kelthane 650 

Allethrin 680 

Ryania 1,200 

Malathion 1,400 

Pyrethrum 1,500** 

TDE (DDD) 2,500 

Methoxychlor 6,000 

Perthane 8,000 


*Acute oral toxicity to man 
**Tested on guinea pigs. 


a hat, and a long-sleeved shirt should be 
worn. And don't forget rubber gloves—a 
sprayer may drip insecticide. 

Remember that it is virtually impossible 
to spray for an hour or two without getting 
some spray or dust on your clothes. So 
wash your garden outfit frequently. 

If you must work in confined areas (in 
a greenhouse or among high, thickly planted 
bushes) consider using a respirator. In- 
haling insecticides can be as dangerous as 
swallowing them. 

Sprays or dust? There are good and bad 
features about both sprays and dusts. Dusts 
have two shortcomings: They cost more 
than sprays (but equipment costs are usual- 
ly less); and they are wasteful and unsafe 
on windy days. On the other hand, dusts 
are ready to use, eliminate the hazards of 
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PS PROJECTS 


HOW TO BUILD A 


Battery- 


Powered 
Lawn 


Mower 


| Last word in grass-cutting 
| 4 convenience, this cordless 
^ N | electric mower is plugged 
N ^ in only when you store it 

| 

\, 


By Waldo T. Boyd 


* i Р he in Wu Ў 


With the battery fully charged, you can easily mow Һе average lawn without stopping. 
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deafened by the noise of gasoline 

lawn mowers but are unwilling 
to trip over trailing electric cords, 
here's a project thatll solve your 
headaches. I freed myself of these 
nuisances for about $30 by building a 
battery-powered electric lawn mower 
on an old rotary-mower chassis. 

Such a home-grown bargain is made 
possible by the current availability of 
excellent DC motors on the surplus 
market. 

Many alternatives will work equal- 
ly well, so plan your project careful- 
ly before ordering all the parts. Don't 
box yourself in by ordering all the 
parts at once before you know whether 
they will work together. Best bet is 
to get your motor first. Since it is 
impossible to give specific details 
about all variations, it would be wise 
to line up a local expert. 

Motor modification. Surplus “prop- 
pitch" motors are ideal They are 
series-wound and require no field-coil 
modification. Further, they have a 
standard X" keyway shaft with a X"- 
by-20 right-hand thread. Most other 
surplus motors are shunt- and com- 
pound-wound, and may require modi- 
fication of the field as shown in the 
diagram at right. A motor rated at 
24 volts—as most surplus motors are— 
will work quite well with a 12-volt 

CONTINUED 


L YOU choke at the fumes and are 


a Ve"-DIA. 
|" METAL WASHER 


10-OHM,10-WATT 2-AMP, 35-VOLT 
RHEOSTAT SILICON RECTIFIER 


100K., ¥-WATT 
RESIS: 


KEY SWITCH 


12-VOLT BATTERY 


IF 


The battery is recharged overnight by plugging the built-in charger into a standard AC outlet. 


PARTS LIST the terminals at the motor base by touch- 
APPROX. ing connecting wires quickly to the term- 
N P - 
FPEM, DESCRIP ITO! COST inals of your battery. Mark the terminals 
Motor Surplus: prop-pitch, 12- or 24- $5 to $30 аё cause the motor to turn in a clockwise 
volt DC; or Delco marine gen- write Е p pe 
erator, 12-volt DC. New: Replace. maker direction, the shaft pointing away from you. 
EA S тий To increase the speed—if rated at 24 
Mower Use your old gasoline-powered $5 up or volts, a motor will run at half speed with 12 
СИ, ene s sliced asl эы volts-simply add resistance in series with 
Battery Surplus: dry-charged, unused, 20 81 up per the shunt field, as shown. One to 10 ohms, 
ampere-hour minimum, 12 volte. c s ; Я i 
eere Tas 20 ampicakoo, Сан at 10 watts, às usually sufficient. If the 
Relay & Junk: two identical Delco-Remy Free or motor runs “backwards,” (counterclock- 
sherger gesecetur regulators from salvage nominal wise) reverse the connections of either 
Plug & Arrow H&H midget connectors, $1.60 the brushes or the field—not both. 
socket: Шат. (Radia) No, 100925 et The hub previously removed is used to 
Lock Junk: auto-ignition lock with key 256 up mount the mower blade. Fill the hollow 
ишы Nowe AllediRadle:NesGSB1S6 PIS portion of the toothed hub with epoxy resin. 
Silicon ! 1N253 (Motorola) or any $1.60 up h | “of 1 h 
recti- silicon rectifier rated at 35 PIV, Lathe-tum about %” of metal from the 
fier 2 amps or better [Continued on page 164 
Charger. Füssen. transformar miniature; $1 up 
trans- 12.6 volt. Allied Radio No. 
former 3945865 or similar SHUNT-MOTOR MODIFICATIONS 
Rheo- Surplus: 10-ohm, 10-watt, approx. 25¢ up 
stat New: Allied Radio 29M457 95e 
Neon Allied Radio No. 52E581 socket 70€ 
holder with built-in resistor 
Меп NESL, Allied Radio No. 52E373 25¢ 
Fuse & Standard ЗАС, Y to 1 am, 55e 
fuse post 1 pid team SHUNT FIELD (MANY TURNS, SMALL WIRE) 


ТО BATTERY 


battery provided it is rated about twice 
the horsepower of the equivalent 12-volt 
motor. 

Remove the braking mechanism from the 
motor if this has not already been done by 
the surplus house, and retain the toothed 
hub, key, and shaft nut. Permanently short 
each of the two pairs of brake-solenoid 
terminals with heavy copper wire. Test 


INSERT *TO 10-OHM RESISTOR, 
10-WATT, TO INCREASE SPEED 


COMPONENT 


REVERSE CONNECTIONS AT e ТО REVERSE ROTATION 


What you need to know about choosing parts 


ALTERNATIVES 


COMMENTS 


1. Purchase new or surplus | With care in purchase, surplus batteries will give good-as-new service and 
BATTERY may be up to 50% cheaper. Usually a! ible as cells—six required for 12 
volts, at a minimum of 20 ampere-hour rating. 
7 1. Buy a surplus prop-pitch | Available in both 12- and 24-volt ratings. Either will work оп 12 volts, but 
motor; no winding modi- | the former will perform better. 
fication required 
2.Buy a surplus 24-volt, | Modify field by inserting resistor in series if motor runs slow. Buy mower 
MOTOR one-to-three-hp. motor, or | blade with hole to match motor shaft. Convert generator to motor as 
DC generator described in text. 
3. Buy "'replacement'"' motor | Expensive, but will make the job easy, and performance will be tops. 
from a battery-mower man- 
ufacturer 
| >» 
1. Transformer secondary | Small trickle chargers сап be purchased new and mounted on the mower. 
TRICKLE must be 12.6 volts or | Cut power cord to pigtail and attach male socket such as Allied Radio 
CHARGER more | 52H721; matching female plug to be attached to length of cord with stand- 
ard male plug on other end for wall socket. 
"eT. 1. Buy 12-volt auto-horn re- | Will work, but solenoid may burn out; if this happens, rewind with wire 
lay at auto junk yard three to six sizes smaller than original. 
2.Buy 12-volt auto-starter | Rewind solenoid with smaller wire, as above. 
| RELAY relay 
3. Buy surplus 24-volt relay | Rewind solenoid with wire three sizes larger than original. Be sure con- 
tacts will carry 10 to 20 amps continuously. 
| 4. Obtain 12-volt auto regu- | Modify as described in text. 
Ё lator from garage 
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NE of the easiest and cheapest ways to 

add outdoor living space is to build 

a wood deck onto your house. You get a 

readily accessible area at floor level—with 

your house wall contributing most of the 
support. 

The deck shown here requires only two 
columns if the span between them is kept 
within 12’. For longer spans, additional col- 
umns can be used. The height of the col- 
umns can be adjusted to allow for sloping 
ground or to support the deck at the second- 
story level, as here. For a ground-level deck, 
its best to rest the girder directly on the 
concrete piers. 

The two-by-eight floor planks should be 
no longer than 8’, except for the two that 
extend out to support one bench. The inner 
ends rest on two-by-four cleats nailed to 
the house. These can be fastened on right 
over the siding; but use 20-penny spikes and 
be sure they go into solid wood (studs, 
joists, or the sill plate). The uprights that 
support the bench seat slope back 15 de- 
grees for a comfortable sitting angle. 

The piers should be set out from the 
house a distance equal to two-thirds of the 
deck's width, or 5/4" for an 8'-wide deck. 
Use a 1:3:4 mix of cement, sand, and aggre- 
gate for the concrete. Place a waterproof 
membrane over the tops of the piers before 
bolting on the columns. The girder is tem- 


PS PROJECTS 


For more 
outdoor living space 
this summer 


Adda 
Sun Deck 


TO TH& FOOT 


р жооп 
M sear- 
LA T 


7 


emi 
crete, hold the 
columns to the 
piers. Anchors are 
available at build- 


—€————— SEQ 17 
Sy 


porarily toenailed to the columns and then 
bolted with T-plates. 

The deck shown here is one of 12 home 
projects described in a booklet that you can 
obtain free from the Wood Information 
Center, National Lumber Manufacturers As- 
sociation, 1619 Massachusetts Ave., N.W., 
Washington 6, D.C. 


g” D 22 
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Jute protects critical beach areas while new grass takes root. 


High-water line, indicated by S ws grass holds its own. 


HEN Sam Showell 
built his waterfront 
cabins on Indian River 
Bay, Del, the beach was 
ragged and eroding. To- 
day, following a plan 
worked out by plant ex- 
pert Marshall Augustine of 
the U. S. Soil Conservation 
Service station in Belts- 
ville, Md., it's a grassy turf. 
Clearing the debris, 
Showell shaped a gentle 
3:1 slope and spread top- 
soil. Two lines of salt- 
meadow cordgrass were 
planted at the high-tide 
line to form a tight cover 
for the sandy soil. To 
slow down waves, four 
lines of American beach- 
grass came next—it grows 
two feet tall. 

Showell sprigged the 
next 10 feet (critical area) 
with Midland Bermuda for 
a tight sod. He seeded 
Kentucky 31 tall fescue— 
a grass that resists heavy 
traffic—on the top 35 feet. 
Jute, a fiber mesh, pro- 
tected beach from erosion 
until grass provided cover. 
Maintenance: Add lime, 
fertilizer, and cut the grass. 


à HARDWOOD 
Эле U BOLT NUT, PLUG ^x. 
AND WASHER; 
FILE FLUSH 


COUNTERSUNK 
NUTS 


5ле BOLT 


CONDUIT .—^ 


HOW TO MAKE A 


4 BOLT 
(Mie THINWALL 
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Ski Boom for Teaching Small Fry 


HIS training boom can save a lot of 
frustration at both ends of a ski-tow 
rope. A secure grip gives the learner a 
chance to concentrate on keeping his feet 
lined up. The coach in the boat is in a bet- 
ter position to observe and correct errors. 
The boom is a 10’ length of 1%” thin- 
wall conduit. For the mounting pad, a piece 
of tough hardwood is best. Countersink the 
nuts on the U bolt to prevent denting the 
transom. C clamps are good for holding 
the mounting pad to the boat. They permit 
adjusting the angle of the boom to the 
height of the student. 
To give a beginner the “feel” of the skis, 


the boom itself makes a good tow pole. 
Using rope and pulley, however, gives the 
student a chance to stabilize the skis, trans- 
fer to the tow-rope grip, and gradually 
drop back from the side of the boat to the 
normal skiing position as you ease out rope. 

A word of warning: While using the 
boom, even a small child exerts consider- 
able leverage when the boat is dead in the 
water. Be sure your boat is heavy and wide 
enough to take it without capsizing. Give 
yourself plenty of open water to try the 
boom, so there's no danger of the skier 
hitting a pier, a docked boat, or other ob- 
struction.—E. F. Lindsley. 
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Jim Roe Tests 


All the / 
MerCruisers с... 


TAMPA 
d 
9 
o? 


o? 
By Jim Roe Two-part test began with check- 
PHOTOS BY ED FINLEY \ out of every MerCruiser model 
р j (in various cats) at Lake X test 


Ps center. In second part, we trail- 
,' 

m an со ореп qon to 
SAR. TA ort Myers, then took to water 
AS across Florida to Atlantic and 
down to Palm Beach. 


ta 
S 
E 
> 
— a 


"8 LAKE OKEECHOBEE 
A 
я 
` 2 CALOOSAHATCHEE ST. LUCIE 
Newest unit is MerCruiser ШІ (310 hp. H RIVER AND CANAL CANAL 


and designed to use up to 450). It brings - 
stern-drive principle to boats up to 40 feet. 
Photo shows inboard-outboard installation. 
All water-intake and engine-exhaust open- 
ings are in drive itself, with only one hole 
in the boat, high on the transom. 


aR s. 
INTRA- 
COASTAL 
WATERWAY 


'VE just completed a long session of 

speed, spray, and surprises. Starting 

at Carl Kiekhaefers fabulous, tightly 
guarded Lake X test center in central Flor- 
ida, I tested MerCruiser's stern-drive power 
packages in combinations ranging from 110 
horsepower to a stupendous 950—and at 
speeds sometimes over 60 m.p.h. 

From Lake X, I took a MerCruiser-pow- 
ered 18-foot open boat and roared coast to 
coast-Gulf to Atlantic—across Florida and 
down the Intercoastal to Palm Beach. 

By the time I slid past President Ken- 
Honey Fitz at her moorings just 
inside the Palm Beach inlet, rd decided 
that the MerCruisers had abundantly dem- 
onstrated their ability to put new pep in 
almost any boat. These happy marriages of 
inboard engines and outboard drives have 
often added 20 percent more speed to a 
hull than that delivered by conventional in- 
board engines through-the- 
bottom propeller installations. In fact, stern 
drives have consistent in their 
ability to get a boat from here to there in a 
hurry that they've even begun to dominate 
some big-time boat races. Each year, more 


nedy's 


and sloping, 


been so 
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D 


unlike the I and III, 
exhausts through transom and has scoop-type 
water pickup. This 310-hp. unit drives a 20-foot 
Vega very effectively, I found in my rugged 


MerCruiser П (above), 


PS test runs. A MerCruiser III installed in a 
25-foot Bertram (below) gives that heavy boat 
all the pickup and maneuverability of a small 
runabout, with ample power in reserve. 


Bold engineering and rough-house testing at Lake X 


E ч i3. # 

Power tilt brings stern-drive unit up and out Button control lets you tilt the drive unit up 
of the water. Dual shock absorbers protect the or down without leaving your seat. It’s a 
drive unit from impact; one of them also acts handy feature for beaching or shallow-water 
as a hydraulic jack to operate the power tilt. maneuvering, and gives the driver full control. 


and more of them show up at the starting numbers in the transoms of boats bought by 
line—and early at the finish line—in such shrewd pleasure boatmen coast to coast. 
rugged going as the Miami-Nassau race and MerCruisers have been among the lead- 
the Nine-Hour Marathon. ers in this astonishingly rapid swing to 
They're also showing up in increasing  stern-drive power plants. They come in the 


Shoving ali three throttles to the wall, Carl doubtedly the world’s highest-horsepowered 
Kiekhaefer, head of company that makes Mer- stern drive. Three big engines, totaling 950 hp., 
Cruisers, drives experimental boat which is un- push 31-foot Bertram hull at over 60 m.p.h. 
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produce handy features, clean design, long use-life 


In hub of steering wheel is a geared indicator 
you'd call a rudder-position indicator—if you 
had a rudder. It tells direction in which boat 
will turn. It's invaluable for maneuvering. 


largest range of models and are built for the 
highest horsepower of any of the type. 
There are seven MerCruiser power pack- 
ages, for horsepower ranging from 110 to 
450 and for either gasoline or diesel power. 

The magnificent new III. The MerCruiser 
III has now moved the stern-drive prin- 
ciple into the realm of practicality for hulls 
of 30 to 40 feet. It can swing propellers 
up to 22" in diameter. 

Even before this big brother arrived, 
MerCruisers early this year were being fac- 
tory-installed in the hulls of more than 130 
boatbuilders: in small boats and big boats; 
wood, metal, and fiberglass boats; in deep-V 
hulls, flat-planing hulls, special designs, and 
houseboats. So widespread is their applica- 
tion that, once you decide vou want some- 
thing larger than a canoe, chances are you'll 
find a just-right MerCruiser to move it. 

Why the big shift from through-the-hull 
shafts? What are the advantages (and dis- 
advantages) of stern drives? That was what 
I came to find out. 

The Lake X testing center covers some 
12,000 acres and completely surrounds the 
lake. Thus there’s complete privacy. 

Kiekhaefer Corporation’s president, Carl 
Kiekhaefer, showed me around. From the 
range of boats tested, the instruments used, 
and the rugged test procedures, it was ob- 
vious that these power plants and stern 
drives are among the most-tested pieces of 
machinery on the American market. 

Six-mile test course. The face of the lake 
is marked with large white buoys. Test 
boats travel this 6-mile marked course— 


Single-lever control of gears and throttle, "Mer- 
Control" eliminates the sound and jolt of gear 
shifting. Since engine does all the work, control 
operates easily. Duals handle twin motors. 


Fuel flow meter on test boat gives fuel con- 
sumption in pounds per unit of time. Rates 
varied with horsepower, but showed all models 
give inboard economy, outboard versatility. 


wide open—24 hours a day, 5% days a week. 
They come into the dock area only for fuel 
and to change drivers at the end of a shift. 
(Once, as a special test of take-it-ability, 
two boats were operated continuously for 
50,000 miles each.) 

Tower operators atop Lake X's private 
guest house monitor the speeding boats and 
signal the drivers when to come in for fuel 
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Launching in Fort Myers was c 
way travel, was lowered into pos 


or new drivers. A series of underwater mi- 
crophones picks up signals from the speed- 
ing boats and automatically records test 
data- on continuous tape recorders. 

Heading out. Beginning with the smallest 
MerCruiser—the 110—in an 18-foot Scottie 
Craft, I headed out around the test course, 
then into the center of the lake for accelera- 
tion and maneuverability tests. I followed 
this with the MerCruiser 140 in a 20-foot 
Powercat, the 190 in an 18-foot Alim, the 
225 in a 20-foot Alim endurance boat, the 
310-hp. MerCruiser II in a 20-foot Vega, 
and the new 310-hp. MerCruiser III in a 
25-foot Bertram. 

After making speed and test runs, I took 
a fast ride in the famous “52” boat with 
marathon driver Johnny Bakos. Johnny 
drove a twin of this 25-foot Bertram—pow- 
ered by two 225-hp. MerCruiser II units 
—to first place in last year's Miami-Nassau 
race, and second place in this year's race, 
on April 25. (He was beaten by Odell 
Lewis in another MerCruiser.) 

Once you've decided in which direction 
you want to aim it, this boat will better 60 
miles an hour, with a feeling of complete 
balance and control. 

Then came a big treat. At the outfitting 
dock was a 3l-foot Bertram hull It's 
decked over on the bow but has no super- 
structure or decking—or even floorboards— 
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stern-drive unit, tilted up for high- 
ion after boat was backed part way 
down ramp. Engine was then started, and boat's own power was used 
to assist in backing the 18-foot fiberglass boat off the trailer. 


aft of the control station. Neatly mounted 
aft in her hull was a swarm of power 
plants: three engines of 300-plus hp. cou- 
pled to three MerCruiser II drive ~units— 
more than 950 horsepower! 

All three engines were fired up and, with 
Carl Kiekhaefer at the three single-lever 
controls, we headed out. The boat went 
up onto plane like a lady and made short 
work of giving us a close-up view of the 
other end of the lake. With the Bertram’s 
deep-V hull, Carl could swing her hard 
over even at high speed—as he did re- 
peatedly. It was the ultimate ride. 

I searched hard for deficiencies—bugs— 
in all the boats. I didn’t find any. Each 
boat controlled easily, responded quickly. 

The good points were easy to find. I 
summarized them that evening as my wife 
and I flew to the salt-water equivalent of 
Lake X, the testing station at Siesta Key 
(Sarasota). My MerCruiser talent list 
looked like this: 

@ First, that 20-percent speed increase 
for the same horsepower. Quite a bonus. 

€ Outboard trailability for engines of 
over 100 hp. The MerCruiser stern-drive 
unit simply tilts up out of the way for trail- 
ing, launching, recovering. 

€ Better steering control. Some inboards 
don’t start to do what you want them to 
till long after you've spun the wheel. And 


the muscular 190-hp. stern drive never misses a beat 


Waiting at Ortona Lock—one of three on Gulf- 
to-Atlantic run. Locks open only certain hours; 
cross-Florida trip has to be carefully scheduled 
to avoid long delays, even overnight waits. 


they're often hard to maneuver in slow- 
speed channel and dock-approach situa- 
tions. The MerCruiser gives you all the 
power-rudder action of an outboard, be- 
cause the whole drive unit rotates. It has 
power backing, too. 

€ Elimination of several through-the-hull 
fittings and the frequent trouble they give. 
There's no shaft log to keep packed, no 
through-the-hull water intake to keep tight- 
ened and unplugged. 

@ All the breaks if you go aground. Pull 
this blooper with a normal inboard and 
you face propeller damage, bent shafts, 
bent rudders, torn hulls—and the interesting 
question of how to free the boat. With the 
MerCruiser, you just raise the drive unit 
and float free. If the propeller is damaged, 
there it is right up in the sunshine where 
you can take it off and install a new one 
without a haul-out or even wet feet. This 
is handy for corrosion-proof mooring, too. 

€ Optional engine location. With the 
MerCruiser II you can take your pick. The 
engine can go aft near the transom or, by 
using a different length drive shaft, can be 
located forward. 

€ Economical installation. Instead of 
carefully aligning a tricky, sloping drive 
shaft, and installing several through-the- 
hull fittings, all a boatbuilder need do is 
provide one single-hole transom mounting. 


> - 


Looking for rough water—my wife found some 
on Lake Okeechobee. She handled wheel fre- 
quently in rivers and the lake, found the 190- 
hp. unit as easy to handle as a small outboard. 


Three-point mounting makes exact align- 
ment easy to achieve. 

€ Greater safety from impact damage. 
Shock absorbers allow the MerCruiser to 
hit debris—even an opinionated log—with- 
out breakage. It simply kicks up and over, 
then drops down and goes back to work. 

That's an impressive list of handy talents. 

The other side of the coin. What are the 
disadvantages? I found mighty few. One 
shows up if the boat is allowed to become 
unbalanced. If the high-horsepower engine 
is far back at the stern, and the gas tanks 
well to the rear, too, the bow is apt to go 
higher than you'd like as the boat moves 
onto plane. Once on plane, of course, it 
comes back down to proper level. Solution: 
Match the power to the hull, install the 
tanks forward, or use a longer shaft and 
move the engines forward. 

For the Gulf-to-Atlantic run I selected 
the 190-horse MerCruiser II in an Alim 18- 
foot fiberglass hull of deep-V design. 

Leaving from Sarasota, I made use ot 
one big advantage: that portability. With 
winds of up to 60 and 75 m.p.h. reported, 
I decided the open Gulf run was not for us. 
Putting the boat on a trailer, we hitched up 
and made the gusty highway trip to Fort 
Myers. That's the advantage of a trailable 
boat: When open water is not a wise 
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Nothing extends below the bottom of a boat’s hull, as you can 
see in this installation of a jet-conversion unit on a J 


ohnson out- 


board. The boat’s transom must be built up to reach 20" height. 
The outlet of the jet is slightly above planing waterline. 


An add-on unit you can install yourself will let you go 


By Clinton R. Hull 


HY should you want to drive 
your boat with a jet? With the 
conversions available for switch- 


ing many outboards to jet drive, I wanted 
to find out. Now I was about to get some 
dramatic demonstrations on why a lot of 
outboarders will soon be spouting water, 
instead of spinning props. 

Our boat headed full-tilt for white water, 
and I held my breath. The riffle ahead was 
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so shallow, I was sure no power boat could 
make it. Га watched children wading in it 
that morning. At no place was it over 4” 
deep. Seconds later we had made it—with- 
out so much as bruising a pebble. 

This was my first experience with an out- 
board motor using jet propulsion. We were 
aboard a 16’ Rogue River boat run by Glen 
Wooldridge, the famed white-water river- 
man. An ordinary-looking 35-hp. Johnson 
on the transom hummed its song of power, 
and we surged ahead as though towed by 


an invisible airplane. There was no pre- 
planing squat of the stern, or sharp up- 
thrust of the bow when the throttle was first 
opened. Very little noise came from the 
motor—which exhausts into the jet—and 
practically no vibration. 

The story behind it all. What lay be- 
hind the startling behavior of this boat was 
the propulsion unit—that Johnson outboard 
looked ordinary only from topside. In place 
of the conventional lower unit—gearbox and 
prop—was a new jet pump made by Out- 


skimming along in any water deep enough to float your boat 


board Jets, San Carlos, Calif. They make 
units to replace the gearbox and prop on 
nearly all American-made outboards of 25 
to 50 hp. and will soon have them for all 
motors from 15 to 80 hp. 

I went to Grants Pass, Ore., to check 
first hand on whether outboard jets were as 
good on the water as they sounded on 
paper. There are few places in the country 
better supplied with the kind of white-water 
conditions for which jet drives are uniquely 
suited. And it would be hard to find experts 
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better qualified to judge their worth than 
the verteran boatmen, like Glen, who ply 
the Rogue River. 

As we cleared that riffle and skimmed 
the surface of a long pool above it, Glen 


chuckled at my obvious astonishment. 
“Hang on,” he warned, as he hauled the 
tiller hard over. “That was just a warmup.” 

Full blast. The boat banked hard in a 
sharp U-turn with the motor at full blast. 
We leveled out on a downriver run and 
scooted over the riffle again as though we 
were on skis. 

We zipped over turbulent, boulder-stud- 
ded rapids farther down, banked through 
another U-turn, and climbed the rapids 
again with no appreciable loss of speed. Up 
in the long pool again, Glen released the 
tiller. The boat stayed right on course. 
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OISCHARGE 
NOZZLE 


MIXED FLOW 
IMPELLER 


Water enters pump through 
screened intake foot. Mixed- 
flow impeller (шыша axial 
flow of prop and radial flow of 
a сей gal pump) is direct- 
coupled to motor drive shaft. 
Forward thrust results from 
large-volume, high-velocity 
stream of water projected to 
rear. Cuplike gate moves to 
cover nozzle and direct stream 
forward to give reverse thrust. 


Jet drive is easily mounted on 
your motor, using the existing 
motor fastenings. Job takes 
about an hour. Motor is free to 
tilt in normal manner. Steerin, 
and reverse are accomplishes 
with conventional controls. 
Drive operates above water. 


“Want to try it?” he asked. I nodded and 
grasped the tiller expecting the usual torque 
effect. There was none. Wherever I moved 
the arm, it remained stationary. Nor was 
there any resistance in a hard turn. 

A week later Glen drove the same boat, 
with a 35-hp. Evinrude, up the Rogue 
River Canyon, leading one of his 18-footers 
with twin 25-hp. jet-equipped Johnsons and 
four passengers. They went up the fabulous 
Canyon from the sea to Grants Pass with- 
out mishap. 

These add-on jets use a single-stage, 
mixed-flow-type impeller. They're made of 
stainless-steel and aluminum castings 
throughout, and corrosion-resistant coat- 
ings and baked enamel cover the surfaces. 

Since wide clearances are allowed inside 
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Good news for 35mm half-frame users: mounting service 


You can now have your half-frame color transparencies returned in 
2"-by-2" cardboard mounts. Ansco offers the service at time of proc- 
essing—at an extra charge. The service charge for a 20-exposure 135 
roll (40 half-frame transparencies) is $1, and includes slide dating and 
sequence numbering up to 40 slides before repeating numbers. 


Two new—and faster—color films 


If you're partial to Kodacolor or Ektachrome, you'll be interested 
in two new film emulsions-Kodacolor-X and Ektachrome-X. Both 
films are rated at 64 ASA—twice as fast as the old ones. The in- 
creased speed gives you a chance to take pictures under conditions 
that previously were difficult or impossible. Also, with the new films, 
blue flashbulbs and electronic flash are more effective at greater dis- 
tances. The films are slightly sharper, too. 

Ektachrome-X replaces regular Ektachrome. You'll find the colors 
brighter in this new daylight color-slide film. 

Kodacolor-X, a color-negative film, replaces Kodacolor only in the 
135 size. You can get prints or transparencies from it. 


Eight-lens camera catches sequence-action pictures 


Talk about unusual cameras, the new Graph-Check sequence cam- 
era built around the Polaroid 4"-by-5" film holder has eight separate 
lenses winking at you. All the photographer does is aim and shoot. 
Operating in automatic sequence, the shutter clicks off eight expo- 
sures at 1/1,000 second. It makes possible photographic analysis of 
high-speed motion within seconds after an event. 

It's an effective training aid for all outdoor sports. Probably not a 
camera you and I would buy to improve our golf game—the price tag 
reads $395—it's an interesting one to tell your club pro about. 
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What's 
New 

at the 
Camera 
Shows 


By Bob Hering 
| ү spring the photographic deal- 


ers and manufacturers get together 

to look over the new photo equip- 
ment. This year the big shows were the 
Photokina in West Germany, the Master 
Photo Dealers and Finishers show in Atlan- 
tic City, and the International Photo Fair 
in the New York Coliseum. 

Looking over the new crop of equipment 
left me impressed by the interesting new 
trends and the direction in which photog- 
raphy seems headed. Here's the run-down: 

€ Film cartridges and  self-threading 
movie cameras are simplifying loading. 

€ Still cameras continue the big swing 
to automatic controls. 

€ Half-frame 35mm cameras are bidding 
for increased popularity. 

€ Electric-powered photo equipment is 
coming up strong. 

€ Built-in supersensitive CdS photo eyes 
are rapidly replacing the less-sensitive se- 
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lenium cells in both still and movie cameras. 

@ Book-size 8mm automatic movie cam- 
eras are starting to dominate the moderate- 
price field. 

With all the power controls and automa- 
tion built into cameras these days, picture 
taking gets easier and easier. If you hesitate 
to shoot pictures because you don’t want 
to bother with the mechanical side, get 
acquainted with the new way: drop in a 
film cartridge, aim, and shoot. 

Preloaded cartridges. Getting a mighty 
push this year, they include both the un- 
exposed and take-up rolls in a single light- 
tight unit. You get the convenience of 8mm 
magazine loads with the economy of roll 
film. You can preload cartridges with roll 
film in subdued light, carry them with you, 
and drop them in as needed. To change 
sides, you flip the cartridge and re-insert. 
Or you can switch to a different film once 
you complete a side. The cartridges elimi- 
nate rethreading in the middle of a roll and 
the possibility of light flare. Pressure plates 
keep the film flat for maximum sharpness. 

Eastman Kodak introduced their first 
cartridge movie camera last fall. It had a 
fixed-focus lens and motor-driven film ad- 
vance. Now they're marketing a second 
cartridge-load camera—the Electric 8 with 
zoom lens (photo 3), which sells for about 
$150. 

Bell & Howell displayed a new autoload 
cartridge camera in their Optronic Eye line. 
The sides of the cartridges are numbered, 
and a window in the camera door shows 
the number of the side last exposed. For 
the zoom lens, there's through-the-lens re- 
flex viewing. The zoom position is indi- 
cated in the viewfinder. Price of the camera: 
about $250. 

The 126 Kodapak cartridges used in 


l. Yashica Mimy is typical of the new half- 
frame 35mm cameras introduced this year. 


World's largest photographic show, the interna- 
tional Photokina, is held every two or three years 
in Cologne, West Germany, and spreads over 


nine halls such as the one shown at right. | 


Kodak's new line of Instamatic still cameras are 
unique. They're throw-away plastic units—the 
processor breaks them open. 

Similar in convenience to the cartridges are 
self-loading cameras such as the DeJur EF-40 
Smm, which automatically power-loads film onto 
the take-up spool. You drop a roll into place, 
close the door, and you're ready to shoot. The 
Carena Zoomex uses a self-loading system, too. 

Half-frame cameras. As new controls have 
been added, 35mm cameras have taken on 
bulk. This brought a new trend: using the same 
size film but shooting half-frame (or single- 
frame, as its also called) 35mm  pictures—72 
pictures on a 36-exposure roll It reduces the 
overall size while still retaining the advantages 
of 35mm film. Yashica is showing two new half- 
frame cameras, its Yashica 72 Mimy (photo 1) 
and 72E, both with a low price tag of about 
$45. The Mimy automatically sets exposure. 

Agfa also showed two half-frame pocket cam- 
eras (18-by-24mm negatives). The Parat I uses 
scale or symbol focusing, with shutter speed 
and lens opening visible in windows. Their other 
half-frame camera, Agfa Paramat, has automatic 
aperture control; it disconnects for flash and 
time exposures. 

Canon has the new half-frame 35mm Demi 
camera with a programed shutter (1/30 to 
1/250) and a diaphragm coupled to a built-in 
exposure meter. 

A new l6mm subminiature, the Rollei 16, 
made its bow (photo 2). This one is 15" by 1%” 
by 44”, fully automatic, and is programed for 
the best combination of aperture and exposure 
speed (1/30 to 1/500). The lens is an f/2.8 
Zeiss Tessar. When available, the camera will be 
tagged at about $150. 
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2. Rollei 16 subminiature (left) is new German entry. 
3. Kodak Electric 8 Zoom is cartridge-loaded. 
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4. Canon Cine Canonet 8. 
[3 


6. Ansco Cadet II outfit. 


7. Durst Newporter enlarger. 
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WHAT'S NEW AT THE PHOTO SHOWS 


The shift to automated cameras, which has been going 
strong for some time, continues at a fast clip. The Canonet 
2.8 35mm (photo 9) is typical. It automatically selects the 
coupled aperture and shutter speeds. The price with case and 
flash unit is about $100. For flash exposures, you line up the 
estimated camera-subject distance with an arrow on the 
aperture ring. You can also shift quickly to manual control. 
These features are fast becoming a standard in the industry. 

One hit at the Photokina was the Japanese Canon 35mm 
Auto-Focus camera. Its automatic focusing system represents 
a major breakthrough in automatic controls. The camera 
also sets aperture and shutter speed by itself, and winds 
the film after each exposure, too. It won't go to market 
until the fall of 1964. 

Among medium-price, semiautomatic cameras is the new 
Anscoset II, listing at $85. The lens opening and shutter 
speed are set by moving a single ring. You also turn the 
ring to make automatic flash-bulb settings. 

Another new semiautomatic is the compact Zeiss Contessa 
LKE (photo 8) with the reliable Tessar lens. Its photo- 
electric meter couples to a matching-needle scale. A single 
movement sets the correct combination. You can have one 
of these for $109. 

Ansco showed a new easy-to-handle travel kit (photo 6). 
It’s the Cadet II camera in a luggage-type carrying case. At 
$14 it makes an excellent inexpensive gift for a teen-ager. 

The new Rollei Mutar tele and wide-angle lens systems 
are front lens attachments developed jointly by Rollei and 
Zeiss. They are quality optical systems that change the basic 
focal lengths by a factor of 1.5 or 0.7 for moderate tele and 
wide-angle effects. The viewing and taking lenses bayonet 
as a unit onto the camera lens. 

Latest addition to the Yashica 120-size twin-lens reflex 
cameras is the Yashica E (photo 5). It uses a fixed 1/60 
speed with automatic exposure control The electric eye 
automatically compensates for a filter when it's in place. 
Cost: about $55. 

Battery power. Manufacturers keep finding more uses for 
those tiny, long-life batteries. This year may be a record 
one in the general shift from manual controls to battery- 
powered controls. It’s now standard to power movie cam- 
eras with motorized film advances. 

Along with battery power, remote-control outlets are ap- 
pearing on most movie cameras. You can now operate the 
film advance and power-zoom lens without getting near the 
camera. The setup is particularly useful for nature and trick 
photography. 

The popularity of the supersensitive cadmium sulfide 
(CdS) cell has increased rapidly, especially for movie cam- 
eras. It may soon replace the less-sensitive selenium cells, 
except on the budget-priced models. But unlike the selenium 
cell, the CdS cell needs batteries to supply power to move the 
exposure needle. It acts as a variable resistor, changing 
with the amount of light falling on it. 

We've had CdS cells for some time, but their use was con- 


fined to large, separate meters. Now theyre on several 
moderately priced movie and still cameras. Look for this 
to become standard by next year. 

In movie cameras, the trend to compact designs continues. 
While 35mm still cameras are bulging with new automatic 
controls, movie cameras keep getting more compact. Several 
are about the size of a book. Designs are smoother and 
trimmer than the ones you're used to seeing. 

Typical of the compacts is the Revere 98—about the size 
of a 1%”-thick paperback book. It's run by an electric motor, 
and a CdS electric eye automatically adjusts the aperture. 
The camera lists at $115. A reflex viewfinder lets you see the 
scene as it will appear on the film. 

Bell and Howell's new compact is the Canon Cíne Cano- 
net 8 (photo 4) with a zoom lens, CdS automatic exposure 
control, single-lens-reflex viewfinder, remote-control socket, 
battery-drive film advance, and a $150 price tag. 

For about $50, you can get the compact Vernon 8, billed 
as the box camera of the movie field. Look what it includes: 
electric-motor drive, coupled exposure meter for automatic 
exposures, a fast f/1.8 fixed-focus lens, and a built-in pistol 
grip. It even has a remote-control outlet. 

The new movie projectors. Auto-loading and -threading 
are coming along strong. The new Keystone K-980ZV (about 
$125) threads the film automatically through the entire 
projection system and loads it onto the take-up reel without 
a hand touching it. The projector includes a zoom lens, an- 
other convenient feature that's showing up regularly. 

Many of the new projectors have streamlined, compact 
bodies housed in cases that are part of the body itself, mak- 
ing them easy to carry and store. 

A new high in automation and convenience is reached by 
the current crop of slide projectors. Generally operation is 
semiautomatic. But many give you a choice: semi or fully 
automatic or manual. Remote-control units are now common 
over a wide price range. 

Sawyer's Rotomatic (photo 11) offers four different slide- 
handling methods. The Rototray holds 100 slides and adapts 
to all Sawyer 500 projectors. Besides the circular tray, the 
Rotomatic can use: a new stack loader that handles 40 slides 
without a tray, an inexpensive TDC-type tray, or a tray 
with top access. The Rotomatic is $129.50. 

Airequipt showed a convenient new slide-handling system 
(photo 10) for moving slides from a storage unit to the 
projector. The Autostack loads up to 72 slides at a time. 
Picking up the slides from their compact case—which holds 
up to 650—the handler drops them into a magazineless 
projector. The complete kit sells for about $70. 

Something for the darkroom caught my eye, too. The new 
Durst Newporter 35mm enlarger-copy camera (photo 7). 
The enlarger sets up in seconds and folds into a minimum 
space. It supplies a need for the man who wants an enlarger 
but can't have a permanent darkroom. Stored in its fitted 
styrofoam container, it measures 15" by 15" by 6%”. You 
can make 10"-by-15" prints on the baseboard. By reversing 
the front condenser-mirror housing and adding a 35mm 
copying cassette, the enlarger becomes a reflex copy camera. 
Price without lens: $54.95. 


E iu 
8. Zeiss Contessa. 


mutil Бре зы 


9. Canon Canonet 2.8. 


10. Airequipt Autostack 
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11. Sawyer Rotomatic. 
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Now! Instant-loading cameras 


New KODAK 


You just snap the Kopapak Film Cartridge 
into the camera. No threading! The cam- 
era’s loaded instantly! You're ready to 
shoot — faster than you can read about it. 


New Kopak Instamatic Cameras take care 
of practically everything automatically. All 
you do is shoot. Get sharp, bright prints in 
color or black-and-white, or color slides. 


There are four KODAK INSTAMATIC Cameras. 
Their features range up to automatic elec- 
tric-eye exposure control, automatic film 


KODAK INSTAMATIC 100 Outfit. 
Instant-loading camera with 
built-in flash. No focusing, no 
settings. Outfit: film, bulbs, 
batteries — less than $16. 
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INSTAMATIC 


advance, and fast lens-shutter combinations. 
Model 400, shown at right, gives you au- 
tomatic electric-eye exposure control and 
power-drive film advance. It lets you fire off 
10 shots without lowering the camera from 
your eye. The electric eye not only sets the 
lens, but also signals in the viewfinder when 
to use the built-in flash. The INsrAMATIC 
400 Camera is all brain, yet weighs only 15 
ounces, is just 4 inches wide! INsTAMATIC 
400 Outfit with bulbs, batteries, film — less 
than $53. At your Kodak dealer's now! 


KODAK INSTAMATIC 300 Outfit. 
Instant-loading camera with 
automatic electric eye, built-in 
flash. Outfit with bulbs, bat- 
teries, film—less than $45. 


KODAK INSTAMATIC 700 Cam- 
era. f/2.8 lens, automatic day- 
light and flash exposure con- 
trols, built-in flash, speeds to 
1/250. Available soon. 


Enjoy Walt Disney's "Wonderful World of Color" Sunday evenings, NBC-TV 


Cameras 


...With new 
KODAPAK Film 
Cartridges 


Shoot color slides or snapshots in color or black-and-white 


New ready-loaded Kopapak Film Cartridges 
are designed specifically for use with the 
KODAK INSTAMATIC Cameras. They drop in in- 
stantly — no threading, no mistakes. You can 
even put them into the camera in bright sun. 
Choose cartridges of KODAK VERICHROME Pan 
Film for black-and-white shots. Choose car- 
tridges of KODACHROME-X or KODAK EKTA- 


Pricés subject to change without notice. 


CHROME-X Film for color slides; KODACOLOR-X 
Film for color prints. (All are fast films, to let 
you shoot in less light. See your Kodak dealer 
for details.) 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 


131 


PS PROJECTS 


Expansion fasteners are set into the saw 
table wherever needed. Counterbore the table 
to sink the fasteners below the surface so 
they can’t interfere with other operations. 


мо 
= 


SETUP FOR CUTTING HALF-LAP 


FENCE 
NAILED TO 
SHIM STRIP 


SWIVEL SETUP FOR ANGLE CUTS 
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Anchors 
for Radial-Saw 
Work 


IXPANSION fasteners set into a radial-saw 
table will hold auxiliary tables, fences, 
and similar accessories for special and produc- 
tion cuts. Located near the work center, they 
eliminate table-edge clamping and prevent 
springing of the support under the saw. 

To install fasteners, counterbore the table 
to sink them; then bore holes to fit the shanks. 
Drive them in, turn down the screw as far as 
possible, and fold the split shanks under the 
table to lock in the nuts. Remove screws when 
not in use and keep them handy, taped to the 
top of the track arm. 

You'll find innumerable uses for these an- 
chors. Гуе used a shim strip clamped to the 
table to support a cabinet-door rail for end- 
grooving. With a similar setup, you can use 
a standard blade instead of dado saws for 
making half-lap joints. Shoulders are cut be- 
fore or after cheek ripping. 

Mitering strips at acute angles beyond the 
swing of the arm is easy with an auxiliary 
table or shim strip that has a fence at its rear 
edge. Pivot it on a screw and hold it in posi- 
tion with a block clamped to the table behind 
the forward end.—E. M. Love, Palmdale, Calif. 


For end-grooving, work rests on a shim stri 
screwed to anchor. Height permits motor shaft 
to clear table top as saw moves. Strip of plywood 
nailed to end of shim strip is depth stop. 


New 75 hp Sea-Horse 
Electramatic motor 


ES 


NEW 
2-year-Wárranty 


* onevery,63 Johnson 


БЕКЕ" 


On your mark. Get set. 
Go Electramatic! 


Most responsive outboard ever built! Now with a 2-year warranty! 


At dockside: crisp, clean, sleek . . . the look of power. At throttle: taut, eager, whip-quick . . . 75 horses you can stampede or stop 
with one hand. A seagoing V-4. Rugged. Responsive! Electramatically responsive . . . with a revolutionary new electric clutch. One 
lever for forward or reverse. Works automatically, instantly. More? An alternator-generator, 20 amps. A super silencing system. 
Plus stay-new styling. And deep-root dependability. All wrapped in the industry's first and finest two-year warranty policy. Com- 
plete. Parts and labor. Your Johnson dealer is in the Yellow 
Pages. '63 Sea-Horse motors: 75, 40, 28, 18, 10, 5% and 3 hp 
models. Free catalog. Johnson Motors, 1365 Pershing Road., 
Waukegan, Illinois. Division of Outboard Marine Corporation. 


JOHNSON First in Dependability 


Exclusive Electramatic Drive 
Outboarding's first truly automatic 
EE transmission. Unique directional 

© throttle (no extra charge) controls 

| both gas and gears. Makes driving 
| sure, docking easy. Available at 75 
ШШ and 40 hp. 


Look for this sign of GOOD. 
x wait | 
фә, EL 


FAMOUS BRANDS 
: used by 2 
7 SERVICE-REPAIR SHOPS à zl 
which display 2 
THE N-A-P-A SIGN 
OF GOOD SERVICE 


Repair Kits 


DETR о IT бы ds BK pra drone pals 


ч Transmission Gears — Shop Engineered 

Engine Parts oec MARTIN SENOUR Refinishing 

7 America’s Safety — Fon Belts, Hose & 
ейн ^ EDHU ects, Hlodac Sts 


Ports for Ford, Rodiol Boll Beorings 
BALKAMP mitme Federal mee MONMOUTH «2x2: 


арэ uras mean 
iti TCROTES Ta Ports 
Belden IRS Ignition Sets LEET EQUIPMENT eon Saree ud 


Меола! Aviometive 
Parts Association 


VICE 


Superior Service with 
Quality Parts and Supplies 


Yes...Look For This Sign 
to keep your car in top condition al- 
ways and everywhere. It’s the sign of 
Superior Service with Quality Parts, 
displayed by good service-repair shops 
all over America. These service shops 
are backed by the technical facilities 
and supply network of the largest inde- 
pendent parts distributing organization 
in the world-NAPA. 46 strategically 
located Warehouses and over 3,500 
Distributors combine to speed needed 
parts to your service-repair shop—the 
quality parts made by the famous 
manufacturers whose brands are fea- 
tured below. For your car...for your 
truck...for your peace of mind... for 
your purse...Look For The NAPA 
Sign of Good Service! N-A-P-A, 29 
East Madison Street, Chicago, Illinois. 


" i Windshield Wiper Blades, PISTONS » For Every Type Internal 
Automotive Chemicals 1TfülEh Arms, Motors, Linkoges, LLNER Combustion Engine— 
end Polishes Hose, Woshers, Solvents Gasoline or Diesel 


Mufflers, Exha Timing Chains, Shock Absorbers 
Soundmaster "mnes  JMrcnoTEsTr o Regal Ride 6 tevelers 
RI oo Sprockets (Stabilizing Units) 


LhOmSsO? worse: New Bnilāin "* Soundmaster Lais 
rake Parts & Brake Flui гуд lety Lightin REN 
UNITED eerie VSADE in WEATHERHEAD tis 


& Casings Revolving Emergency Lights 


GASKETE $a qas Universal Joints ond Repair Kits 
; Chassis Parts VICTOR Olt SEALS Spicer Power Toke-Offs and PTO Joints 
PACKINGS Monmouth Clutch Plates 


BIG TRUCK 


PARALLEL-RAIL FRAME 


FORD PICKUP 


PARALLEL-RAIL FRAME 


Built like the big ones from the 
frame up...and from the frame down ! 


‘63 FORD PICKUPS 


you... 27 pounds of insulation around you for a softer, quieter ride! 


BUILT LIKE THE BIG ONES FOR BIG-TRUCK DURABILITY ! 


1-Веат Front Axle Straddle-Mounted Pinion 
maintains front-end sta- — hasbearingson bothsides 
bility on roughest roads. {о hold rear-axle drive 
Front wheels track truer gear in positive align- 
...tireslast much longer. ment, increase gear life. 
Tests prove it! Big-truck design! 


Don’t be misled by the smart looks—or by 
the smooth ride. Under the solid comfort of 
new Ford pickups lies solid truck! 

Wherever toughness counts, Ford pickups 
give you the durable design of big trucks. 
This means extra freedom from breakdowns 
and repairs. It means a truck that holds up 
on your job—and holds costs down! Look 
into and under a '63 at your Ford Dealer’s! 


FOR 60 YEARS THE SYMBOL OF DEPENDABLE PRODUCTS @ = УД MOTOR COMPANY 
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Jig Centers Holes 
in Round Stock 


RILLING precise holes in round stock is easy 

with this centering jig. It's a pointed, spring- 
loaded rod that chucks іп a drill press in place of a 
bit. You punch-mark the work and lower the rod 
until its point just touches the punch mark. A V- 
notched collar is then slid down the rod onto the 
work. If the work is off center, the notch won't fit 
over it (drawings at right), and you move the work 
until the notch clicks into place. Now, with the 
work centered, you clamp it and replace the rod 
with a drill bit. $4.95 from Ethical Enterprises, 
988 U.S. Highway 202, Somerville, N. J. 


Drill holder puts bits at your fingertips 

' - Drill bits are al- 
ways within easy 
reach with this rotat- 
ing holder for a drill 
press. It clamps to 
any 2%” column and 
holds 118 bits. It can 
also be mounted on a 
wall or bench. $9 from 
Cardona Co., 6867 
Farmdale Ave., North 
Hollywood, Calif. 


T 
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f 
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Plastic tool hangers grip in any position 

These Masonite tool hangers snap into perforated 
board and hold snugly in any position. They're 
made of resilient Delrin plastic, which provides a 
strong wedging action to lock them in. You can 
mount them sideways, even upside down, to create 
a variety of tool-holding arrangements. 


what's new 


TOOLS = 


orr 
CENTER 


One-hand wrench adjusts itself 

Just slide the collar along this 
wrench with your thumb and the 
jaws automatically adjust to any 
nut size up to X". The lower jaw 
is movable and is shaped like a 
wedge. When a nut is gripped, 
the jaw jams tightly inside the 
collar. To loosen, slide collar back. 
$2.98 from Empire Mdsg. Co., 140 
Marbledale Rd., Tuckahoe, N. Y. 
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Fitted with a telescopic sight, Remington's new 
XP-100 looks more like a short rifle than a con- 


ventional pistol. Rugged rifle-tvpe bolt action 
is needed to withstand tremendous firing pres- 


NEW 221— 2,650 ft./sec. 


New epoxy coating 
waterproofs shower walls 


HERE'S a new moneysaving finish for 
bathroom walls that get spraved or 
splashed with water. It goes by the fancy 
name of catalvzed epoxy coating, but it 
goes on like paint. When it hardens, you'll 
be willing to bet your neighbor he couldn't 
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.30 LUGER—1,220 ft./sec. 


sures that build up in the receiver. 


-32 S&W LONG—780 ft./sec. 


PC ss 9009052555 92c9s52c5529s92-«922*02*«*250vobosveo9ovso.cvwccssssssss t 


tell it from a porcelain surface. It acts like 
one, too. It will make plaster or plaster- 
board walls absolutely impervious to water. 
Your wife can scrub it just as she does 
ceramic tile. Colors? About a dozen to date, 
with additional tints possible when white 
or black is blended. 

Here's how it works: When you buy a 
quart, you get a half-filled quart can of 
color base and a pint can of activating 


Long-range accuracy and a 
high-powered shell make the 
new XP-100 a deadly shot 


AKE a high-powered rifle, shorten 
| the barrel a bit, replace the shoulder 
stock with a pistol grip, and you 
have the hottest handgun ever made. De- 
signated the XP-100, it's Remington's an- 
swer to the growing popularity of small 
handguns in varmint hunting and target 
shooting at unbelievably long ranges. 
While 25 yards is a good range for most 
pistol shooting, the new XP-100 can zero 
in on targets up to 300 yards away (that's 
three football fields laid end to end). The 
secret is an unusually long barrel-105"— 
combined with a brand-new souped-up 
cartridge made especially for the gun. The 
cartridge, called the Remington 221 Fire 
Ball, is nearly 2" long and packs a muzzle 
velocity of 2,650 feet a second—more than 
30 miles a minute. This is two to three 
times faster than conventional pistol car- 


World's 
Hottest 
Handgun 


tridges and even outdoes many rifle cart- 
ridges. 

Everything about the gun is designed for 
maximum accuracy, simplicity, and rugged- 
ness, with few frills. You load and fire one 
shot at a time. You work a heavy bolt that 
is almost exactly like a conventional rifle 
bolt. The sights, also like a rifle's, are ad- 
justable for both windage and elevation. 
For superaccuracy, you can even add a 
telescopic sight. 

Overall length is a whopping 16%”, but 
is nicely balanced by the long overhang at 
the rear of the grip. Despite its massive ap- 
pearance, the gun weighs only 3X pounds. 
One reason is a lightweight stock of molded 
Zytel nylon. Unlike wood, it can't warp or 
shrink and is designed to keep the barrel 
perfectly aligned. Price of the P-100 will 
be $99.95. 


at far left way outfires any standard pistol cartridge. All cartridges are shown actual size. 


-38 SPECIAL—855 ft./sec. 


resin. Thirty minutes before you paint, 
mix the contents in a 1:1 ratio. Stir with a 
wood stick. When the 30 minutes is up, 
flow the coating on with a brush (natural 
bristles only) or a roller. Don't brush it 
out or you'll get streaks. You can spray it 
on, too. But the sprayer gets pretty gooped 
up, so unless its a huge job, better stick 
to the brush or roller. 

To clean your brush, use the special 


-44 MAGNUM— 1,470 ft. /sec. 


-45 COLT—855 ft./sec. 


thinner made for the coating. Since pot life 
of the coating after it's mixed is 18 hours, 
don't mix more than you can use at one 
time. Your wall should be tacky dry in two 
hours, thoroughly cured in 24. 

This is a tough finish when it's dry, but 
it needs to be babied some while you apply 
it. The wall must be clean and dry, bone- 
dry. It needn't be a new wall. But if you're 


[Continued on page 188] 
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Small magnets make good fasteners for 
many auto accessories. Sew several into the 
hem of a dark-colored cloth and apply it 
to your dashboard top to prevent glare. Or 
cement two magnets to the back of a sun- 
glasses case. This keeps the glasses on the 


DEDI 


To ease replacing the rubber cap over the 
brake-fluid-filling opening (on cars where 
the master cylinder is topped up through a 
hole in the floor) try this: Lubricate the 
cover with brake fluid. Floor fillers exist 
in many older cars and a few new ones. 
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dashboard, where they're handy. Cutting 
off the flap makes it easier to remove the 
glasses. An envelope taped to the glove- 
box lid holds credit-card receipts and 
trading stamps neatly; a magnet cemented 
to the flap keeps the envelope closed. 
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А permanently mounted toolbox under the 
hood keeps small tools, tire gauge, spare 
fuses, and dipstick rag handy. Use a two- 
quart metal container, cutting one side 
away and rolling under the sharp edges. 
Paint it and mount with existing bolts. 


CONTINUED 


ler, sparked by Champions, it the NHRA Winternationals, Pomona, California 


The overwhelming majority of men 
who design, build or race 

engines use Champion spark plugs. 
Why settle for less in your car? 


New Champions can give your car 2676 more power...instantly! 
On the average, that's what you can get with new Champions 
if you haven't changed spark plugs in 10,000 miles or more! 


MI 


More Hints from 
the Model Garage 


Store snow tires out of the way in a wooden 
rack, like the one above. Make а 60"-long 
frame with 9"-bv-25" bays from two-by- 
twos and a 1” board. The storage rack 
serves the year round, since it holds your 
standard tires in the wintertime. 


BOOT 


When repairing a tire casing with a boot, 
install a second boot of the same size di- 
rectly opposite the first. This helps balance 
the wheel. The cost of the extra boot is 
well worth while, since vibration and wheel 
tramp at speed are eliminated. 
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1/4" COPPER TUBE 
Ý us" HOLES 1" APART 


2-GAL. 
WATER CAN 


INNER-TUBE 
RUBBER BANDS 


When towing a trailer in mountain coun- 
try one reader prevented overheating by 
running a hose from the windshield-washer 
pump to a copper tube over the radiator. 
Water from a two-gallon can squirts from 
holes drilled in the tube, providing cooling. 


CUT HOSE 


CUT OFF END 


COPPER TUBE 


A cracked end on a vacuum hose doesn’t 
necessarily mean replacement of the en- 
tire hose. Cut the hose in half under the 
hood and insert a piece of copper tubing 
for added length. Snip off the worn end 
and replace the hose on the fitting. 


middleweight champion of the world .. n piz- 


winning Buick Special is better than ever in '63! One glance is almost enough proof: The trim new Special 
makes every other convertible look over-dressed. A few rounds about town cinches it. America's only V-6 
nimbly dances through traffic, gives you big-muscled action on very little regular gas. (There's a gas-thrifty 
aluminum V-8 Special, too!). Power transmission is smooth and fast. 6000-mile lubed front suspension, new 
“Delcotron” generator, rugged aluminized muffler are all included in the happy surprise low price. And room? 
Enough for 6 heavyweights, with gloves on . . . Special is happy medium-size! Get happy . . . go Special! 


'63 buick special 


The prize-winning V-6: Engine weight from 140-179 lbs. less than Carburetion: 2-barrel carburetor works one barrel for each 
in-line sixes . . . this lightness means greater gas savings. Crank- 3-cylinder bank. (This results in more evenly balanced fuel distri- 
shaft is shorter; more rigid, yields smoother operation. 90? engine bution; there is no problem of one cylinder getting a richer gasoline 
configuration means greater engine rigidity, longer engine life. mixture than any other.) Suction and exhaust strokes are evenly 
Performance: Torque output is similar to that of a V-8. Perform- spaced in each bank, for better breathing and excellent scavenging 
ance characteristics markedly superior to competing in-line sixes. „of exhaust gases. E 


ALSO NEW FROM BUICK MOTOR DIVISION: BUICK LESABRE/WILDCAT/SKYLARK/ELECTRA 225/RIVIERA 
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The two brothers 
walked over to the car 
Gus was working on. 
It carried District of 
Columbia plates. 


Gus Tracks 
Down a 
Foreign Agent 


By Martin Bunn 


1953 Oldsmobile sedan into Gus Wilson's Model Gar- 

age. Steam was pouring from the overflow pipe. As 
Gus went over, the driver got out and looked ruefully at the 
cloud of vapor. 

"Couldn't happen at a worse time,” he said. “Have to be in 
Springfield tonight." 

"When did this begin?" asked Gus. 

“Just about noon," said the driver, a broad-shouldered man 
in a business suit. “Had to stop four times to cool it off. 
Boils again after 15 minutes. One gas-station mechanic found 
a collapsed hose, so he replaced both of them. Another put on 
a new pressure cap." 

“ГЇЇ check the thermostat," said Gus. “If it's okay, ГЇЇ flush 
the system. There's a restaurant across the street if you want 
a bite." 

"Good. I missed lunch on account of this trouble. Name's 
Darby, by the way." 

Taking a briefcase from the car, Darby walked out. Gus 
used a drop light to look for leaks around the hoses, radiator 
core, and water pump, but found no sign of any. With a rag, he 
turned the radiator cap to its first detent, let the pressure 
subside, and then removed the cap. No water was visible. 

Loosening its housing bolts, Gus found the thermostat open. 
But it might have opened late—at too high a temperature—and 
it was of the old bellows type. From the stockroom Gus got 
one of the new pellet type. He was retightening the bolts when 
a horn sounded. 


А HISS louder than its engine heralded the entrance of а 


In rolled a hardtop—a 1957 Mercury. The exhaust of its 
V-8 engine was an authoritative bark. Stan Hicks, Gus's young 
assistant, hurried over. There were two men in the car, talking 
briskly in a foreign language. Both were under 30, and had 
dark hair and complexions. The driver finally turned to Stan. 

"Excuse us, please. We have far to go and the car does not 
run well, so we are a little excited. My brother thinks we 
waste time searching for the trouble." . 

"Engine sounds good. What's wrong?" 

“But it must be the engine. At fast speed, like 60, it goes 
rough as if missing. But when we go slower, we find nothing 


CONTINUED M5 


is wrong. We see your sign, so we stop." 

"A high-speed miss?" said Stan. "TII 
check the points and spark plugs." 

"But both are already new.” 

"The plug gaps could be too big," ex- 
plained Stan. 

Both men got out. The driver stared 
hard at Gus as Stan put the car on the 
lift. While Stan checked the plugs—which 
proved okay—the two brothers walked over 
to the Olds Gus was working on. It car- 
ried District of Columbia plates. 

Letting the Merc down, Stan checked 
the ignition points. They 
were like new, and the 
gap was correct. As he 
was hooking up the tim- 
ing light, Stan saw one 
of the men—the passen- 
ger—walk out and head 
for the restaurant across 
the street. 


Gus drove off in the 
Olds. Hed filed the 
radiator, checked the 
oil level, fan belt, and 
radiator core.  There'd 
been no sign of mud on 
the back of the core. 
The headlights were free 
of insect debris, so he 
was reasonably sure the 


A 


front of the radiator 
was, too. 
He'd driven only a in the forests 


dozen blocks when the However, 
water temperature be- 
gan to rise—and failed to 
level off. Gus headed 
back to the shop; when 
he drove in, the water 
was near boiling. The 
Mercury’s dark-eyed driver watched his re- 
turn with somber interest. 

“Say, Gus,” called Stan from the stock- 
room, “will you look at this timing light? 
Fm not sure it works.” 

Mystified, Gus entered the partitioned 
enclosure. Stan shut the door. 

“Gus,” he whispered, “those two are up 
to something funny. That one—the driver 
—hasn't taken his eyes off the Olds you're 
working on. And that's not all." 

“It’s not even much,” replied Gus. 

"Yeah? They say their engine runs 
rough—but only around 60. I can't test- 
drive it that fast near here. So it's only 
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Pocos ccce 


Where'd it come from? 


“By hook or by crook” 


Peasants of feudal times were 
not permitted to cut down trees 


they 
those branches that hung low 
enough to be pulled down or 
lopped off “by hook or by crook” 
—the pruning hook or the shep- 
herd’s crook of the time. 
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their word. Plugs, points, condenser, and 
timing are all okay. When I wanted to 
check valve settings, he said that’s been 
done. Fucl pump, ditto. Everything checks 
fine—” 

“What are you getting at, Stan?” 

“Gus, there’s nothing wrong with that 
car. Theyre talking Spanish-and have 
Florida plates. The fellow who came in 
just ahead of them has Washington plates. 
I think he's a government man and these 
two are tailing him. One went right into 
the restaurant after him. Those two could 
be foreign agents." 

"My customer's driv- 
ing a pretty old car for 
a government man," said 
Gus. 

"Maybe so he won't 
be noticed. I think we 
ought to get him back 
on the road ahead of 
these other fellows." 

"Em trying,” grunted 
Gus. "Trouble is, some- 
thing is wrong with his 
bus." 

"Okay," muttered Stan 
darkly. "But remember 
I warned vou." 

Gus returned to the 
Olds. Considering its 
age and the heavy scale 
it might have in its cool- 
ing system, he decided 
chemical flushing was in 
order. Adding compound 
and enough water to 
bring up the level, he 
drove the car outdoors 
to let it idle. 


for firewood. 
could gather 


A throaty rumble was 
coming from the exhaust of the Mercury 
when Gus joined Stan. But as he walked 
behind the car, he noticed that the hot-rod 
effect came from the right tailpipe of the 
dual exhaust. 

Stan shut off the engine and turned to 
Gus. "I rechecked timing and point setting. 
All okay. Looks like the heat-control valve 
was frozen once—there's a stain like pene- 
trating oil around it. But it works now." 

Gus nodded. “Raise the car, Stan.” 

Under the car, Gus found the twin muf- 
flers and resonators apparently sound. He 
tapped each muffler with a wrench. The 
two blows differed in sound. 


CONTINUED 


Best 
performance 
under the 
sun... 


...comes from ACs under the hood 


A tune-up and new AC Fire-Ring Spark Plugs will help your car 
deliver top performance during the hot weather months ahead. 
One big reason is AC's self-cleaning Hot Tip design. It heats faster 
to burn away fouling deposits . . . cools faster to help prevent 
preignition. AC’s self-cleaning action can help improve engine 

ower and economy mile after mile. Get your car tuned now with 
А new set of AC drcum Spark Plugs is the best performance FIRE-RING 
under the sun. SPARK PLUGS 


AC SPARK PLUG Ф THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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Gus came out. “I think a bad muffler 
is causing your trouble," he told the driver. 

"But there are no holes," the man pro- 
tested. 

"Holes aren't all that can go wrong with 
a muffler, One muffler is roughing up your 
engine, and I think I can prove it." 

The dark-eyed young man shrugged. 
“We have tried all else. Okay.” 

“Change the right-hand one,” Gus told 
Stan. Stan responded with a sly wink. 


Gus went back to the Olds, drained the 
chemical, flushed the system, and refilled it. 
When he gunned the engine, ripples and 
suction could be seen in the radiator neck, 
indicating normal pump action. He got in 
the car and headed for a hilly region. 

Surprisingly, the water temperature 
climbed as rapidly as before. When Gus 
drove back into the shop, it was again 
near the boiling point. Darby, who was 
waiting, looked glumly at the wisps of 
steam emerging beneath the radiator. 

"Sure wish I'd flown home." 

“You don't live in Washington?" 

"Only go there on sales trips. I’m bring- 
ing this heap back for a neighbor." 

Gus had removed a small inspection 
plate in the radiator shield, through which 
the drain petcock was reached. Now he 
put in a hand to feel the radiator core, 
searching for cool areas that would indicate 
local clogging. He felt no difference until 
his hand met something soft and fuzzy. 

Taking a light, he slid under the grille 
and peered up at the radiator core. He 
exhaled slowly, whistling softly. What he 
saw was a mass of feathers—four dead 
birds, wings outspread as if in flight. They 
covered more than half of the core's cool- 
ing area. Pulling them free, Gus dropped 
the birds on the floor. 

"Now I remember!” Darby burst out. 
"Coming around a bend fast, I ran smack 
into a flock of birds. They flew up-I 
thought they'd all got away." 

"These didn't make it. The grille open- 
ings are so big they went clean through 
till they hit the core. Sorry I didn't spot 
them sooner." 

“I should have tipped you off,” returned 
Darby, getting out his wallet. "You found 
the trouble the hard way." 


Stan was killing time mounting the new 
muffler. Gus removed the discarded one to 
a workbench, called the driver over, and 
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proceeded to hacksaw the casing apart. 
When opened, the two parts proved to be 
solidly packed with a brownish-black mass, 
except for a small center passageway. 

"There's what was fighting your engine," 
said Cus. "This sludge, what's left of cor- 
roded baffles and wire mesh, choked the 
exhaust from the right cylinder bank. At 
high speed, back pressure got bad enough 
to kill power on that side. The clogged 
baffles also made the muffler noisy.” 

His audience now enlarged by Stan and 
the other stranger, Gus went on. “Why did 
this one load up? Because with dual pipes 
the heat-control valve channels exhaust 
from the right bank through the intake- 
manifold crossover for carburetor warmup, 
then out the left muffler. That muffler gets 
hot fast, burning out the water, oil, and 
raw gas in the exhaust. Some exhaust gets 
to the right-hand muffler, too—the valve 
doesn’t cut it out altogether. But this muf- 
fler doesn’t heat up, so sludge, acid, and 
carbon form in it. 

“Once the engine’s warm, the valve is 
supposed to open. Apparently yours was 
frozen shut once, letting this muffler run 
cold a long time—and sludge up—until some- 
body spotted the sticking valve and freed 
it. Youll see the difference now." 

"That will please my brother," said the 
driver. "He is just coming from Puerto Rico 
and is anxious to drive on to see his girl 
here. I myself came years ago as a chauf- 
feur to drive such a car as the one that 
just left." 

"No wonder you were interested in it," 
said Gus, with a glance at Stan. 

“Yes. The owner brought me here, so 
that kind of car I always remember." 

“Your own will be ready in a jiffy now,” 
promised Gus. "Won't it, Stan?" 

Red-faced, Stan nodded and fled to 
finish the job. 


“Too many spy thrillers on TV—that’s my 
trouble.” grumbled Stan when he and Gus 
were alone. “Those two Latin types turn out 
to be innocent American citizens, and the 
mystery man’s a traveling salesman.” 

“You weren't all wrong. After all, we did 
find foreign agents, didn’t we?" 

Stan snorted. 

“What else would you call sludge like 
that, and four dead birds?” asked Gus. “Be- 
sides, like the foreign agents you meant, 
they made a lot of trouble as long as they 
weren't suspected." mn 


ONLY ARMSTRONG TIRES 
CAN SAVE YOUR LIFE 


ees 


PATENTED SAFETY DISCS KEEP 

TREAD OPEN, READY TO GRIP! 

Just as discs in fist (above, left) 
keep fingers apart, over 1,000 Safety 
Discs in each Armstrong Tire keep 
tread's gripping edges apart, always 
ready to grip the road, no matter 
how hard you brake! But fingers of 
fist without discs (above, right) can 
squeeze shut. That's why ordinary 
tires without Safety Discs can 
squeeze smooth under braking pres- 
sure, and lose their grip. So, get 
Armstrong Tires' patented extra 
safety, at no extra cost! 


PLUS! up to 10,000 MORE SAFE MILES 
with WIDE-TRACK TREAD DESIGN! 


Which part of a tire wears This exclusive design doubles 
out first? Take a look at your the width of the outer ribs — 
own tires. You'll find the doubles the rubber where 
outer tread ribs take most of tires wear most — to give you 
the punishment. That's why up to 10,000 more safe 
ordinary tires, with narrow miles than ordinary tires. 
outer ribs, so often disap- Get Armstrong's Wide- 
point you on mileage. To Track tread design, and get 
prevent this mileage loss, extra mileage at no extra 
Armstrong engineers devel- cost! See the Yellow Pages 
oped the Wide-Track Tread. for your Armstrong dealer. 


#2: 4 


Armstrong’s Exclusive Wide-Track 


еза кр, ды the width, of The Armstrong Rubber Company, West Haven, Conn. 


where tires wear most! Des Moines, lowa e Natchez, Miss. e Hanford, Calif. 


You can't buy a better tire . . . to save your life... than Armstrong! 


Mg 


PS PROJECTS | 


Portable rod rack for boaters 

This handy fishing-rod rack holds up to 
10 poles, keeps them upright and out of the 
way on either boat or dock, and can be 
transferred easily between the two. I used 
scrap lumber for mine, drilling holes through 
the bottom piece for the rods. A sheet of 
plywood nailed to the underside keeps them 
from slipping through. Slots sawed in the 
upper cross board permit the rods to be 
slipped in or out, while rubber bands, fast- 
ened to hooks in the wood, hold them in 
place.—J. R. Whiteside, Glen Ellyn, Ill. 


Adjustable supports for shelves 

Need some adjustable shelves? Here’s a 
trick usually overlooked by cabinetmakers. 
Cut rounded notches in vertical pieces; 
insert a crosspiece between corresponding 
notches; and let the shelf ends rest on the 
crosspieces. To make the notches, clamp 
two strips edge to edge and drill X"-dia. 
holes—1%” or 2” apart—on the line between 
strips. Round the crosspiece ends to match 
the notches.—W. E. Burton, Akron, Ohio. 
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Oxbow doorbell is easy to make 

For a doorbell with an Old West touch, 
try this one. Steam or soak a piece of %” 
hickory or spruce. Bend it into the shape 
of an oxbow and keep it in this form until 
dry. Mount a two-by-two crosspiece on a 
scrap of 1” stock. Fasten the bow and a 
cowbell to a piece of one-by-two. Using a 
strap hinge, attach the bell section to the 
mounted crosspiece. The assembly pivots 
on the screws.—Hi Sibley, Nuevo, Calif. 


A rhetorical question if ever we posed 

one. Sure, the Corvair Monza Spyder* 
uses hot exhaust gas to power its turbo-super- 
charger. Gets 150 hp as a direct result. But hot 
air alone does not a Spyder make. This is no 
bolt-on firecracker with a short, loud life-span. 
We beefed up that 145-cubic-inch air-cooled 
Corvair power plant to take the extra stress in its 
stride. Added super-alloy exhaust valves. Re- 
designed the exhaust valve guides for excep- 


"Spyder equipment and radio as shown optional at extre cost. 


the Spyder's thrust just so much hot air? 


tional heat dissipation. And put in a more 
rugged crankshaft. Then added heavy-duty con- 
necting rods and chrome-plated upper piston 
rings. Result: performance every bit as reliable 
as it is potent—and that's plenty. There's some- 
thing very solid about the Monza Spyder—and 
that isn't hot air.... Chevrolet Division of General 


Motors, Detroit 2, Mich. тко) 


CORVAIR SPYDER 
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Short Cuts FROM 
and Tips | reapers 


Change holder to pay newsboys 

We have Sunday and weekday editions 
of difterent newspapers delivered by differ- 
ent newsboys. When a boy comes to col- 


lect, it has always been necessary in the 
past to ask him to wait while we searched 
for change. And the boys have sometimes 
been paid twice when one member of the 
family didn't know that another one had 
already paid. To avoid delay and keep an 
automatic check on payments, I devised the 
change holder shown above and mounted it 
near the door.—John Zelem, Ansonia, Conn. 


bP Next time you want to cut a piece of 
metal window screening—circular, triangu- 
lar, square, or irregular—first apply masking 
tape to the lines where you'll make the cut. 
Then cut through tape and wire with tin 


snips and the dimensions will hold perfect- 


ly.—L. C. Juchau, Napa, Calif. 


"Фанаты — 


— 


One way to ‘‘stretch” a bolt 

It was late at night and I couldn't go to 
the hardware store for an extra-long bolt I 
needed. So I made one. I cut the head off a 
short one, looped it around the threaded 
end of another, compressed the loops in a 
vise.—R. J. Phillips, Uncasville, Conn. 
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CUT FROM 
к SCREENING 


STAPLES 


BAIT 


Easily made trap controls roaches 

For a long time, I've been using insecti- 
cides to control roaches in the basement of 
my home. The fumes always irritated my 
wife and our pets, and we never got rid of 
the bugs. Now, I’ve licked the problem 
with the trap shown above. The hole at 
the tip of the cone is just large enough for 
an insect to go through. When one does, 
lured by the sugar I use as bait, it can’t get 
out again. After a few days, I pour water 
in the jar and flush the roaches down the 
toilet—Richard A. Burke, NYC. 


Controlling depth of a saw cut 

To make sure he didn't accidentally saw 
into wiring in cutting out a section of plas- 
ter wall, one home owner ground down his 
saber-saw blade so it projected X^ as shown 
above—just equal to the thickness of the 
materia] that had to be cut out. 


6 REASONS WHY SKILSAW POWER SAWS 
OUTSELL EVERY OTHER MAKE! 


Bind-free lower guard—Retracts au- 
tomatically when saw base is tilted, 
thus allowing bind-free starts—even 
on compound miter cuts. 


TIGHTEN STUD 
TO DESIRED 
TORQUE 


| 


CLUTCH ACTION 
OCCURS HERE 


Vari-Torque safety clutch—Dis- 
engages blade if it binds or jams. 
Protects gears and other parts from 
damage, prevents saw kick-back. 


Easy-to-set depth control—Conven- 
iently located for easy one hand adjust- 
ment. Control locks the saw firmly and 
quickly at any desired cutting depth. 


Exclusive Blade Lock* (Patented 
Feature) For fast, easy blade changes. 
Push-button engages and locks blade 
shaft for greater user safety. 


There are many more 


Skilsaw Model 536 —World's largest- 
selling 6/7" saw. Makes 45° bevels in 
2" lumber, has super burnout protected 
motor. Other models up to 8%". 


ber and hardware store. 
Prices start under $30— 
slightly higher in Canada. 


* available on heavy-duty models only 


Exclusive sawdust ejection—Spe- 
cial air stream ejection system directs 
sawdust down to floor, away from the 
operator; blows it off the line of cut. 


Full-View Blade—Upper blade guard 
designed to allow clear view of blade 
all through the cut for absolute pre« 
cision and accuracy. 


features, too! Like super 
burnout protected motors on all models, and full 
ball-bearing construction on heavy-duty models. 

Because Skil never compromises on quality, no 
other saw offers all these features to make every 
cutting job easier and faster. 

Skilsaw Power Saws are made in both deluxe and 
heavy-duty models with full range of blade sizes 
from 514" to 814". See them at your nearby lum- 


New Merc 110/9.8 hp/2 cylinders 


Mercs never get steamed up over a few weeds 


When you head into the rough stuff 
after the big ones, you don't have to 
worry about your Mere coming to a 
steaming stop. A Merc doesn't have 
a protruding nose on the lower unit 
to hang up weeds, clog the water 
pump, and cause overheating. 


Glide-Angle design lets a Mere slide 
through weeds, over logs and shallows 
so easily and quietly that the big 
Pepe won't hardly know you're 
there. 


Besides that, Mere's one-piece lower 
unit will take hard knocks that would 
bust the seams on other outboards. 
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And you don’t shear pins, because it 
has none. Instead, Merc has a live- 
rubber clutch that momentarily gives 
with the impact. 


Over open water or through weeds 
and reeds, Mercury gives you more 
RUN for your money. 


MERCURY 


100, 85, 65, 50, 35, 20, 9.8 and 6 hp outboards 
MerCruiser Stern Drive 
Power Packages • 310, 225, 
190, 140, and 110 hp gasoline 
100 and 39 hp diesel 


© 1963, KIEKHAEFER CORPORATION, Fond du Lac, Wisconsin, 
and Toronto. Subsidiary of Brunswick Corporation 


Photographed underwater at Florida's Silver Springs 


Ordinary inboards are not on the level 


MerCruiser Stern Drives push your boat more efficiently because 
the propeller thrust is directly parallel to the plane of motion. 
There is no drag from a rotating shaft, fixed strut, or rudder 


The propeller shaft on an ordinary inboard is 
mounted at a steep angle through a hole in the 
bottom of the boat and wastes much of its forward 
thrust by pushing downward. MerCruiser Stern 
Drives, mounted through the transom, apply all 
of their power in a true plane with the direction of 
motion. Ordinary inboards, converted for test pur- 
poses to MerCruiser Stern Drives, show a 10 to 
25% increase in speed with the same power plant. 


MerCruiser Stern Drive Power Packages top even 
this efficiency by matching the MerCruiser Stern 
Drive to the proper power plant. Boats powered 
by MerCruiser give you automotive-like silence, 
sound 4-cycle engine economy and the prestige of 
an inboard. They give you the convenience, the 
maneuverability, the impact protection of an out- 
board. MerCruisers have no rigid struts, fixed 
propeller shafts or rudders to damage. Their drive 
and engine mounts are rubber-cushioned, the pro- 
pellers shear-proof. MerCruiser’s tilt-up feature 
lets it go any place an outboard can go. 


More than 110 different boat manufacturers are 
building boats powered by MerCruiser Stern 


Drive Power Packages . . . giving you a far 
wider boat and power choice than ordinary in- 
boards. Ask your MerCruiser dealer to show 
you the boats you can own . . . equipped with 
MerCruiser Stern Drive Power. 


MerCruiser 140: 
140 hp, 6-cylinder, 
in-line engine and 
MerCruiser | Stern 
Drive. All controls 
and cables are inside 
the boat. Water- 
cooled gear cases. | 
Jet-prop exhaust. Ё 


TmEPÉR RLUISER |n 
110, 140, 190, 225, and 310 hp gasoline @ POWER 
39 and 100 hp diesel B PACKAGES 


©1963, KIEKHAEFER CORPORATION, Fond du Lac, Wisconsin 
Subsidiary of Brunswick Corporation 
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Porpoises . . . Smarter Than People? 
[Continued from page 63] 


leap, and catch the ball in mid-air 30 feet 
or more away. 

Such tracking skill means that the eye 
not only accommodates to the variation in 
intensity of light in air and water, but also 
to the way light bends as it passes from 
one medium to the other. This is another 
puzzlement for scientists. 

The big question: Given all this fine en- 
gineering equipment, does the animal lead 
an automated existence triggered by in- 
stinct only? Or does it direct its behavior 
in a thoughtful, maybe man-equivalent 
way, as Dr. Lilly suggests? 

I asked a number of scientists, includ- 
ing a group of biologists at the Lerner 
Marine Laboratory, a field station of the 
American Museum of Natural History on 
Bimini in the Bahamas. One of that group 
is a distinguished authority on porpoise 
behavior, Dr. Margaret Tavolga. 

Neither she nor her Bimini colleagues 
agree with Lilly. "If forced to make a com- 
parison, Га say that a porpoise is some- 
where between a dog and a chimpanzee in 
intelligence—maybe оп a level with the 
chimp," Dr. Tavolga says. "The real dif- 
ficulty lies in deciding what you mean by 
animal intelligence—and finding a foolproof 
way to test it. Until that time, you'll have 
to take a lot of porpoise stories with a 
grain of salt." 

“You mean like porpoises being friendly?” 
I asked Dr. Tavolga. "What about the 
stories of porpoises saving swimmers' lives 
by pushing them to shore?" 

“Porpoises are curious animals," she said. 
"Theyll play with lots of objects. But 
there's no reason to suppose they'd deliber- 
ately push the objects toward shore. They 
might equally well push them to sea. But 
you never hear those statistics." 

On the other hand, neither Dr. Tavolga 
nor any other porpoise specialist would 
deny that, in general, porpoises appear to 
be playful animals, and that playfulness 
is probably a sign of intelligence. 

Infant porpoises in captivity, for ex- 
ample, seem to go through chasing and 
teasing stages. As they grow older they 
often team up in games like "Catch the 
Pelican Feather" or "Tease the Turtle." 

Sometimes porpoises extend their play- 
fulness to human partners. According to 
Forrest G. Wood Jr., curator at Marineland 
of Florida, you might say that porpoises 
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have learned that human beings can be 
taught tricks. "Porpoises have found that if 
they toss a rubber ring to someone stand- 
ing at the rail, that person will quickly 
learn to throw it back." 

A porpoise with a purpose? From such 
activities to probfem-solving or purposeful 
behavior is a big leap. Again, the observa- 
tions are interesting: 

There is the story of the two porpoises 
at California's Marineland, for example. 
They were trying to tease a Moray eel that 
had slithered under a rock. One porpoise 
went off and killed a scorpion fish. The other 
remained—presumably standing guard. 
When the first porpoise returned, it pricked 
the eel's skin with the poisonous spines of 
the fish and drove the eel out. 

Such behavior, whether deliberate or ac- 
cidental, suggests that the porpoise has a 
complex brain. Dissection confirms this. 
What is particularly interesting is the large 
amount of cerebrum—the “higher” part of 
the brain. It is this anatomical feature more 
than any other that prompts Dr. Lilly's spec- 
ulations. He has buried tiny electrode 
probes in a live porpoise's brain and ob- 
served what happened as they were moved 
about. He discovered that when the probes 
hit one of the "pleasure centers" the por- 
poise could be trained to close an electrical 
circuit with its jaw to receive stimulation. 

“By the time I was able to hook up the 
switch to the rest of the apparatus," Dr. 
Lilly writes, "the porpoise had learned the 
proper way to push it and was pushing in 
order to start the stimulation." 

Dr. Lilly believes that this kind of savvy, 
in combination with the porpoise's acute 
hearing and prima donna vocal range, make 
the animal a prime candidate for communi- 
cations experiments. 

But others argue that porpoises aren't 
that perceptive. The impressive stunts por- 
poises pull off in shows take months of 
conditioning, trainers say. 

As for their "voices," even if the porpoise 
can make human-like sounds in air—which 
many specialists doubt—would the sounds 
be meaningful or simply mimicry? 

Thus the debate continues, spurring re- 
search in a long-neglected field. Whether 
the porpoise is just another chimp or a new 
LQ. champ, only time—or the porpoises 
themselves—may tell. And they're not talk- 
ing. Yet. иш 


YOU NAME IT 


THE HONDA TRAIL "55" WILL GO OVER, UNDER, AROUND OR THROUGH IT! 


No matter where the trail takes you—over rocks and logs, through streams and timber, across mountains and 
deserts—your Honda Trail "55" will carry you safely and surely. Ш A five-minute test ride will show you why 
the Honda Trail "55" has no equal in the world for performance and popularity. Only the Honda combines such 
light weight (126 Ibs.) ... ease of handling (automatic clutch, 3-speed transmission, dual cam-type sure-stop 
brakes, front and rear)... and amazing power (5 HP, with 70 to 1 low gear ratio) to take you where even jeeps 
can't go. W Thanks to its sturdy, 4-cycle OHV engine, the Honda Trail "55" easily carries you and 250 Ibs. of 
payload ...gets up to 200 mpg at speeds from zero to 30 mph on the trail, up to 45 

mph on the highway. li Make this your year for a Honda! For the name of your nearest ONLY $ 2 7 5 
Honda dealer, phone Western Union and ask for Operator 25. plus destination and set-up charge 


World's Largest Motorcycle Manufacturer 
‘Copyright 1963 American Honda Motor Co., Inc. AMERICAN HONDA MOTOR CO., INC., P.O. BOX 19-488, LOS ANGELES, CALIFORNIA 
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Now—a Jet Drive for Your Outboard 
[Continued from page 124] 


the pump and no "wear ring" is needed to 
maintain nozzle pressure, silt, sand, and 
gravel are no problem. In fact, the pump 
is much simpler than conventional gearing, 
clutch, and propeller-and there's nothing 
under water to drag or get bunged up. 

Also, the unit's grilled intake foot rides 
exactly flush with the bottom of the boat, 
and objects small enough to enter the screen 
are no problem to the pump or nozzle. The 
intake foot won't foul easily in weeds or 
debris. A paper bag or lily pad can cover it 
at slow speeds—but then the boat will stop 
and the obstruction is easily removed, so it's 
no sweat. At high speeds such items either 
tear off or rip into pieces. 

Since the jet nozzle exhausts 5" above 
the boat's bottom and at, or above, its plan- 
ing waterline, its thrust angle is high and 
nearly straight ahead instead of a bow-lift- 
ing push below the craft's bottom. 

Put your hand to the tiller. It's tough 
to make the jet cavitate, either in white 
water or where a thick keel aft would cause 
a prop to go aírborne. Steering is excellent 
—with no torque effect at any speed—and is 
done in the same way as with a propeller. 
Even with the throtttle closed, the intake 
foot still acts as a shallow-draft rudder. 

To lose headway, or to move the boat in 
reverse with full steering control, the cup- 
like gate is moved over the nozzle by a 
control rod that ties into the motor's con- 
ventional gearshift lever. 

While either racing or load-type jets 
could be built, the present units are designed 
for use on the average boat and are com- 
parable in performance to stock outboard 
propellers. So compared, they average 85 
to 90 percent of propeller speed and power. 

A thrust of 10 to 11 pounds per horse- 
power is claimed by the maker. In recent 
tests, a 14’ runabout with five adults aboard 
—gross weight, 1,250 pounds—was planed 
with a jet-equipped, 25-hp. Johnson motor. 
It was rather ‘sluggish getting up on plane— 
but was then clocked at 16 m.p.h. 

The same boat with driver alone did 24 
m.p.h. and cruised easily at 20 to 22. With 
an identical prop-equipped motor, its top 
speed was 28 m.p.h. Fuel economy was 
about the same for both motors at high 
speeds, but the jet job dropped off con- 
siderably at low speeds. 

Getting a jet aboard. The units list at 
$295 and can be installed in about an hour, 
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using the regular bolt and screw holes. Just 
follow instructions. Jets also require 20” 
transoms. If yours is 15” high, either buy 
an available clamp-on bracket ($17) from 
jet-unit dealers, or build your own to the 
necessary height. 

If the price makes you flinch, remember 
that never again will you find someone’s 
fishing line or mooring line—or your own 
bow line—wrapped tight around the prop 
shaft. Nor will you need to stop every few 
feet to clear away weeds in water. 

You can land on the beach to load pas- 
sengers and back off again under power 
without tilting your motor. The lower unit 
will never run afoul an underwater ob- 
struction. For trailering and launching 
there's no problem caused by a protruding 
lower unit. 

Many jet conversions are already in use 
in the West and in Alaska. The company 
is now busy expanding into the Midwest 
and East. So before long, you'll be able to 
see and try one out for yourself. Or write 
the company direct if you're in a hurry. Bi Ш 


Let It Fall! 
Continued from page 97. 
the edge of the sink. One fragment lacer- 
ates his thumb to the bone. 

Some experts think that such reflex ac- 
tions are basic human instinct, possibly 
derived from the desire of our prehistoric 
ancestors to save their few handmade pos- 
sessions from loss. Others believe that it is 
not an instinct, but an acquired habit. 

Early in your training you were taught 
the consequences of dropping something 
that breaks. Even though small children 
have poor co-ordination, as seen in the con- 
tinual spilling of milk or dropping of cutlery, 
the adult with his stern views of the social 
graces expects miracles of them. 

Small wonder that the child develops 
a reaction, whether out of fear of conse- 
quences or the desire to please, that might 
some day result in serious injury or death. 

Now is the time to start training your- 
self, young or old, to let things fall. Fight 
inhibitions, instincts, and impulses. Throw 
up your hands when an object falls. Jump 
back, or away from it. A gouge in a tile 
floor is not as unsightly as a missing limb. 
A smashed jar is easier to clean up than 
spilled blood.—Joseph Tartas, Haskell, N. J. 


FOUR FINE STANLEY TOOLS 


The very best to cut, drill, drive... 


=> —— 


UTILITY KNIFE — The safest knife you can buy! 
Blade securely locks out for cutting and scoring, 
retracts in handle and locks when not in use. 
Safe to work with; safe to carry in pocket. 


PUSH DRILL — Why do it the hard way? Here'sa 
tool for one-hand drilling. Easy? Just one push 
and the hole is started. Spring action promptly 
returns drill for the next stroke. No. 41-Y. 


DRILL BIT — You've never seen its equal for 
drilling holes...fast, clean, smooth, true!... 
Clears chips from work. No. 105. 

OFFSET RATCHET SCREW DRIVER — Best there 
is for working in tight spots...gets in close! 
Vest-pocket size, but with full-size power. Thanks 
to ratchet mechanism, point or tip need not be 
removed from the work until screw is driven 
home. No. 3400. 


See these at better stores everywhere. 
STANLEY — THE TOOL BOX OF THE WORLD 


THE 


STANLEY 


WORKS ® 


NEW BRITAIN, CONNECTICUT 


Ф 
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Jim Roe Tests All the MerCruisers 
[Continued from page 121 


choice, boating fun may still be possible. 

We launched easily at Fort Myers, as- 
sembled our equipment, and headed for the 
other side of Florida. There were four in 
our party—my wife, test driver Odell Lewis, 
photographer Ed Finley, and me. 

We had chosen this route for a specific 
reason. It gave us a wide variety of water 
in which to observe the handling character- 
istics and capabilities of the stern-drive 
unit. We'd have a touch of the Gulf, a 
stretch of the Caloosahatchee River, the 
Caloosahatchee Canal, then temperamental 
Lake Okeechobee; and after that, the St. 
Lucie Canal, the broadening St. Lucie Riv- 
er, the Intracoastal Waterway, and the At- 
lantic Ocean. And the 150-mile trip would 
be punctuated with maneuvering into and 
through three locks. 

The countryside goes through almost 
unbelievable changes. Part is jungle-like 
growth down to the waters edge (an 
obliging alligator showed up along this 
stretch). Part of the way is lined with 
orange and grapefruit groves. Part is 
swampy. And many miles of the run make 
you think you are in Nebraska or South 
Dakota—with rangy cattle atop low ridges 
and standing bellv-deep along the shore. 

Skipper trouble. At the Ortona Lock I 
ran us aground (with great skill!) while 
kiling time circling, waiting for the lock 
tender's return from lunch. But one of the 
MerCruiser’s happy talents turned the po- 
tential problem into just an interesting inci- 
dent. We raised the stern unit with a hand 
crank and let the current drift us off. No 
pushing, wading, or damage to boat or dis- 
position. This was a MerCruiser II; the III 
is raised hydraulically. 

After an overnight stop at the Clewiston 
Inn, we renewed our 35-mile-an-hour navi- 
gation of central Florida, speeding down 
the Okeechobee Waterway. Then we 
headed into the open stretch of Lake Okee- 
chobee at reduced speed. The wind was 
down from the day before, but the surface 
of the lake was still too rough for speed. 
Boat and motor handled like a lady. They 
were handled by a lady, too, since my wife 
took her turns at the wheel in both the 
canals and the open lake. We stopped for 
lunch at the Indiantown Marina along the 
St. Lucie Canal, then took off nonstop for 
the Palm Beach docks. 

One of the best reports one can give of 
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a long run at high speed in a small boat 1s 
that it was all fun—no problems. Excepc 
for my running us aground, that’s how it 
was—a fine boat ride, the engine never 
missing a beat, our small tool kit untouched. 

Behind the paint. Uneventful boating is 
always preceded by eventful engineering. 
Examples show up when you look behind 
the paint job of the MerCruiser. It’s made 
of tough alloys, protected by shock ab- 
sorbers and rubber cushioning. The tran- 
som mounting bracket spreads the operat- 
ing stresses over a wide area. Safety 
mercury switches momentarily cut out the 
ignition if the power unit tilts up on im- 
pact from an underwater obstacle, then re- 
lease and cut the ignition in again as the 
unit comes down. A neat little trim tab 
does extra duty. It adjusts to neutralize side 
pull from propeller torque, and it serves as 
a sacrificial anode to reduce underwater 
galvanic corrosion on other, more expen- 
sive, metal parts. The 42-amp marine alter- 
nators kick out plenty of power for radios 
and other instruments. 

On the MerCruiser I and the MerCruiser 
Ш, the water intake is integral with the 
drive unit, and exhaust gases are released 
through the propeller hub, to be carried 
well astern before they even reach the sur- 
face. Anyone who has idled a diesel-pow- 
ered boat with standard exhaust through a 
long channel—or driven behind a bus in 
traffic—will give а huzza for this system. 

Steering controls—and all throttle and 
gearshift controls—are inside the boat and 
out of sight under the motor hood. The 
propeller is splined to the shaft, eliminating 
shear pins. Power-train parts are protected 
against overload—from impact or inertia— 
with a neoprene-cushioned safety clutch. 
Under severe impact it slips momentarily. 

A geared position-indicator is built into 
the steering-wheel hub to tell you at a 
glance the direction the boat will turn. 

Fresh-water cooling has been provided 
for operators in salt-water areas. 

Finally, the entire drive unit has been 
engineered so that it can be easily removed 
for servicing without disturbing the engine. 

This sort of thoughtful design—combined 
with rugged testing at Lake X, salt-water 
testing at Sarasota, and extensive testing in 
long high-speed races—has produced a 
breed of power packages that can take it 
and keep on taking it. иш 
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How to Poison Bugs . . . But NOT Yourself 
Continued from page 109 


mixing poisonous chemicals with water. 
You are less likely to walk into a cloud of 
dust than into a fine mist of spray. 

The mixing of concentrated spray in- 
secticides with water calls for utmost cau- 
tion. Any you spill on the hands, floor, or 
ground must be cleaned up immediately. 
Left-over spray can't be stored in your 
sprayer because it rapidly corrodes the 
equipment. (Dusts can be left in the dusters, 
but label the equipment so you will re- 
member what is in it.) 

Granular insecticides: Granular insecti- 
cides are among the safest to apply, but 
their uses are limited mainly to treatment 
of lawns and ground areas. In these prod- 
ucts the active insecticides are mixed with 
a bulky inert mineral carrier such as vermi- 
culite. 

Some gardeners object to granular ma- 
terials because they are bulky. But bulki- 
ness is a distinct safety advantage. A child 
who tries to eat a granular pesticide would 
probably gag on the harmless and unpalat- 
able carrier before he could take in enough 
of the toxic ingredient to kill him. On the 
other hand, a few drops of spray concen- 
trate or a little dust might kill quickly. 

Insidious systemics: If your gardening 
activities extend to the operation of a 
greenhouse, and especially if you grow 
African violets, you may already be familiar 
with systemic insecticides. In any case you 
should know about them—and leave them 
alone. 

These very potent chemicals (sodium 
selenate, Systox, Demeton, OMPA, Schra- 
dan, Lethalaire) are sprayed on plants or 
more commonly are applied to soil around 
the plants. The poison goes into the plant 
system where it is ready to kill attacking 
insects. 

Systemics are extremely toxic when ab- 
sorbed through the skin or if inhaled. 

Even if you never buy these insecticides, 
you may inadvertently get into trouble 
with them. Never buy dicarded topsoil 
from a greenhouse operator unless you are 
certain he has never used systemic poisons. 
Once applied, these poisons remain in the 
soil a long time; should you or someone else 
grow vegetables in such contaminated soil, 
the food could be deadly. 

The problem of disposing of soils con- 
taminated with systemic insecticides brings 
up a fine point of gardening ethics. If you 
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dump such soil into an area of your property 
that you plan never to use for growing 
plants, you may nevertheless be setting up 
a deadly booby trap for others who some- 
day will own and use your property. 

Many people view the entire problem of 
pesticide use (not systemics alone) with 
apprehension because future generations 
may be forced to live with contaminated 
soils. 

Fantastic foggers. In many communities, 
trucks roam the streets, shuttling in and out 
of driveways to belch huge clouds of in- 
secticidal fog. This drastic solution to 
mosquito and other bug problems is so 
questionable that insecticide manufacturers 
are among those who condemn it. 

What about automatic foggers designed 
to keep gardens, patios, poolsides, and 
other outdoor living areas free of flying in- 
sects? Some devices are portable, electri- 
cally powered. Others are designed for 
semipermanent placement. 

Are they safe? Perhaps the most question- 
able are units attached to lawn-mowers. 
These blend noxious gasoline exhausts with 
the insecticidal fogs. 

Makers of other types of units emphasize 
that the sprays recommended for use with 
them are of the nontoxic type. If you must 
fog, choose one of these insecticides and 
keep it off children, food, and your neigh- 
bor's property. 

Some advertising of fogger equipment is 
irresponsible. The manufacturer of one 
portable, electrically operated fogger who 
suggests that his equipment be used every- 
where outdoors—at the pool, patio, barbecue 
area, etc., recommends the use of an oil- 
based (probably inflammable) insecticide— 
while a label on the chemical itself warns, 
in fine print, that the contents should not 
be allowed to reach children. 

The advertising goes on to suggest that 
any oil-based insecticide can be used, and 
that the same equipment can be switched 
over to general garden spraying. 

If you can paint insecticide into crevices 
where insects travel, don't spray entire 
counters and floors. If you can swat one 
fly or mosquito, don't mist spray all over 
the room. 

If you have any reason to question 
whether or not a product is safe to use, let 
someone else find out, one way or the other. 
You play it safe—indoors and out. иш 
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How to Build a Battery-Powered Lawn Mower 
[Continued Ж page 112] 


shoulder at the small end, and saw X" off 
the square key. Mount small-end-first on 
the motor shaft, and insert the key. 

Motor mounting. If the mower-shell 
mounting hole is small, make a cardboard 
template to match the four motor-mounting 
holes and the shorted solenoid terminals. 
Drill four X" holes in the shell to match— 
carefully centering the motor in the shell. 
Drill %” holes to pass the brake-solenoid 
terminals. If the motor hole is large, mount 
the motor on X" aluminum angle stock 
with X"-by-20 bolts. Make certain that the 
blade maintains the same distance from 
the ground for 360-degree rotation. If the 
motor is other than horizontal, the swaths 
cut in the grass will be uneven. 

Mower blade. Purchase a mower blade 
with a X" hole, at least &" shorter than the 
inside diameter of the shell. Make a leather 
or cork washer with a X" hole, about 2” 
in diameter. Back it with a metal washer 
of the same size, and fit the two together 
on the motor shaft, as shown. Add a X" 
metal washer and use the original shaft 
nut to complete the assembly. Do not omit 
this or similar assembly, as the motor could 

„Бе permanently damaged if no slip is pro- 
vided should the blade hit a solid object. 

Concerting a generator. The Delco gen- 
erator listed as an alternate motor choice 
will perform quite well with a few minor 
changes to make it operate as a motor. 

Remove the end-bell dust shield and 
dust strap. Remove the terminal screw 
from the brush holder with the heavy 
black insulated wire attached. Lift the 
brushes from their holders part way, until 
the pressure spring holds them away from 
the commutator. 

Remove the two long end bolts, and 
withdraw the entire end assembly from the 
generator Remove the screw that fastens 
the flexible insulated wire to the inside of 
the frame. Pull the locator pin from the 
end of the generator frame, and replace 
the end assembly. From a beginning posi- 
tion with the locator-pin holes aligned, ro- 
tate the end assembly on the frame 1%” 
clockwise. 

Put a large washer on each of the 
long bolts. Replace the bolts, but through 
the large open portions of the end as- 
sembly instead of the original holes. Tighten 
the bolts snugly. Drill a X" hole about 4” 
deep into the generator frame, using the 


164 POPULAR SCIENCE JUNE 1963 


locator-pin hole in the end assembly as a 
guide. Drive a nail of proper size firmly 
into the hole, and saw it off flush. 

Replace the brushes in their holders, con- 
tacting the commutator. Put the dangling 
brush-wire terminal, the stiff-wire terminal, 
and the flexible-wire terminal (previously 
grounded to the inside frame) together and 
screw them tightly to the brush holder. Be 
sure the brush can move freely. Replace 
the dust cover and dust strap. The “gen- 
erator” is now a motor. 

Remove the terminal-board cover, and 
run a heavy flexible wire to the terminal 
marked “A--.” This is the main, heavy-cur- 
rent connection to the lawn-mower relay. 
Install a 20-ohm, 10-watt resistor from the 
“F” terminal to the motor chassis. Replace 
the terminal-board cover. 

Make a hub for the mower blade by 
fitting a 4" cast-iron keyway pulley on the 
shaft. Buy a blade with a %” hole, and slip 
the blade up against the pulley face, first 
covering the pulley face with a leather 
washer. Back the blade with a large-di- 
ameter heavy iron washer with a 7/16" 
hole. Tighten the castellated nut securely. 

Here are addresses of a few companies 
handling surplus DC motors and generators. 

Palley Supply Company, 2263 E. Ver- 
non Ave., Los Angeles; Airborne Sales Co., 
8501 Stellar Dr., Culver City, Calif.; Sur- 
plus Center, 900 West O St., Lincoln, Nebr. 

Battery and charger. Unless you are 
thinking of mowing an acre or more at a 
time, a small battery is preferable, although 
not smaller than 20-ampere-hour rating. 
Using X" do-it-yourself aluminum angle 
stock, make a rectangular frame to hold 
the battery. Mount on the mower shell to 
the rear of the motor. 

The charger can be built into the case 
of an automobile generator regulator to 
physically match the appearance of the 
relay. Remove all parts except two termi- 
nals by drilling rivets with an oversized 
drill, and by careful use of a hacksaw. 
Mount the small transformer at one end, 
and the silicon rectifier at one corner of 
the other end. Carefully measure the space 
requirements for the male socket, fuse hold- 
er, neon indicator, and rheostat. Mount these 
items in the regulator cover. Connect com- 
ponents as shown in the wiring diagram. 
Use the terminals for charger connections 
to the battery, Ia wiring between the cover 


CONTINUED 


Now you can completely remodel and repair all kinds of 
upholstered furnishings — CHAIRS OF EVERY DESCRIPTION 
«+. STOOLS, BENCHES, BEDS, OTTOMANS. . . LOVE SEATS, 
SOFAS, DAVENPORTS ... BUILT-IN SEATS 
+++ PADS, CUSHIONS, SLIP-COVERING 


O IT YOURSELF the profes- 

sional, easy way ... beautify 

and increase the comfort of 
your home at low cost. Make your 
workshop show a profit. 
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These are so simple, so quickly and 
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of old carpet and two familiar work- 
shop articles, that you'll be amazed 
how fast you can be “in business” 
creating or remodeling fine furniture, 
with substantial savings to your furni- 
ture budget. 
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have completed upholstering or re- 
upholstering a few pieces for your 
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At small expense, Upholstering At 
Home brings to the home crafts- 
man the professional know-how that 
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filled pages illustrated with over 350 
photographs, drawings, and diagrams, 
they show you how to upholster any 
piece of furniture in your home—from 
an easy chair of comfort and beauty 
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advanced worker there are even in- 
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How to Build a Battery-Powered Lawn Mower 

and the chassis, use wires long enough to 
permit the cover to lie beside the chassis 
when the box is open, and carefully fold 
them into available space as the cover is 
replaced. 

Mount the charger on the mower shell 
alongside the motor, with the male socket 
facing outboard, and connect two insulated 
wires to the charger terminals. Use X" 
terminals on these wires for connection to 
the battery. Make absolutely certain that 
the correct polarity is respected before 
connecting the charger to the battery— 
reversed polarity will destroy the silicon 
rectifier in just a few moments. The posi- 
tive charger terminal must be connected to 
the positive battery post. Use a DC volt- 
meter to check polarity. 

Key switch and relay. Since the motor 
will draw from 20 to 40 amps at starting, 
and most key switches carry only two or 
three amps, a heavy-current relay is re- 
quired to connect the motor to the battery. 

Only the large-contact, cutout relay, of 
the three to be found in most regulators, 
will be used. Cut the heavy-current wind- 
ing from the relay solenoid, taking care 
not to cut the inner, fine-wire winding. 
Solder a jumper from the “F” terminal of 
the regulator to the moving-arm portion of 
the cutout relay. The "BATT" and "F" 
terminals now form the  heavy-current 
breaker for the motor. The “A” terminal 
should have a fine wire leading to the relay 
solenoid—leave this connection intact. The 
“A” terminal is the solenoid connection to 
the key switch. The other end of the re- 
lay solenoid is internally connected to the 
relay frame (which is insulated from the 
regulator chassis). Connect the relay frame 
to one of the battery posts. 

Mount the relay chassis on the mower 
shell opposite the charger, leaving the rub- 
ber mounting grommets intact to insulate 
the relay from the mower. Replace the 
regulator cover. Mount the key switch 
at a convenient location, either on the 
motor frame or on the mower handle. 
Thread the two key-switch wires to prevent 
points of wear which would cause a short. 
Terminate one wire at the “A” terminal of 
the relay, and the other wire at the bat- 
tery post opposite that to which the "BATT" 
terminal is connected. 

Final preparation. Make all motor and 
battery connections with heavy, rubber-in- 
sulated wire. While making connections, 


How to Build a Battery-Powered Lawn Mower 

make certain that feet, hands, and other ob- 
jects are clear of the mower blade: Serious 
injury could result from accidental starting 
of the mower. After all connections are 
made, a turn of the key should start the 
mower. 

A few checks should be made for safety. 
Make certain that the charger 115-volt 
input is not grounded to the mower shell, 
by taking readings from the mower shell 
to "ground" (water pipe, for instance) 
with an AC voltmeter. Reverse the charg- 
ing plug in the wall socket and take a sec- 
ond reading. Any voltage indicated is evi- 
dence that a short exists in the primary of 
the charge circuit. 

To set the charging rate, connect a 500- 
miliamp meter in series with the charger 


lead. From the minimum setting, adjust the | 


rheostat for a reading of 250 ma. Use a 
%-to-2 amp fuse in the fuse holder. 

Keep the key on your key ring or in an 
out-of-the-way place to prevent its use by 
a child—the mower is very, very easy to 


start. иш 


Inside the World's First Pushbutton Prison 

Continued from page 55] 
in the cell areas. In front of each row of 
cells will be four separately operated, wall- 
mounted “group-control” sets. With a flip of 
a switch in the message center, these can 
be changed from P.A. speakers to micro- 
phones. 

Even closer audio supervision will be 
kept over the 10 “absolute maximum secu- 
rity” cells being built in one cell block to 
house incorrigible, unruly convicts of Alca- 
traz caliber. Individual microphones will be 
installed over each of these cells, piping to 
the message or control center not only the 
sound of ordinary conversation but such 
foreign noises as the faint rasp of a hacksaw 
blade or the surreptitious removal of an 
air-duct grating. 

Chances are slim that such sounds will 
ever be made, for sawing one’s way out of 
Marion would be a lifetime career. Con- 
cealed in the louvers of the penitentiary’s 
unique, aluminum, jalousie-type windows 
will be inch-thick horizontal steel bars. They 
are so hard that in one test some 1.200 
saw blades were needed to make just 
inch dent. 

If a prisoner tries to escape through the 
utility distribution tunnels beneath the cor- 
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Inside the World's First Pushbutton Prison 
ridors, he'll find himself confronted with an 
invisible stool pigeon. Sound detectors will 
be installed. throughout this unpatrolled 
area. If the pattern of supersonic waves 
these devices emit is broken by a man 
walking past, an alarm will sound in the 
prison's nerve centers. The location of the 
detector, indicated by a flashing light, will 
tell guards exactly where the would-be 
escapee is. 

Another conventional underground escape 
route—through sewer pipes—is precluded 
by the pipe design used at Marion. Several 
hundred feet from the pinwheel of build- 
ings, the prison’s massive sewer main 
empties into a giant concrete chamber. The 
sewage will rush from there through several 
pipes only eight inches in diameter into 
another tank. Then the big main resumes. 

Finally, the site will have 20-foot-high 
concrete walls on three sides; the remaining 
side, where visitors enter through the Ad- 
ministration Building, will have two 12-foot- 
high chain-link fences set 20 feet apart. 
A low-voltage pressure-sensitized trip wire 
on top of the walls and fences will ring the 
29% acres occupied by the prison. Touched 
by an inmate trying to scramble over, it will 
electrically set off visual and audio alarms 
in nearby guard towers and in the message 
center. 

Searchlights, too. A potential fence 
climber, however, would no doubt be spot- 
ted from one of the six mushroom-shaped 
guard towers or the roof-top message center 
long before he reached the trip wire. Atop 
each 35-foot tower will be a powerful swivel 
spotlight with a 200-foot range. Around the 
shaft of each tower will be four 300-watt 
floodlights prefocused on the ground. And 
lighting the fences will be 28 mercury-vapor 
lamps on arched poles, placed so they 
can't aid in climbing. 

The locked guard towers will be linked 
by an intercom system, and conversation be- 
tween lookouts will be automatically broad- 
cast to the contro] and message centers. 
Also monitored will be reports from an 
officer who at night will continually circle 
the prison in his car. He will talk to tower 
guards through an intercom and will com- 
municate directly with the message and 
control centers. 

Getting in. If you don't belong there, 
getting into the penitentiary will be about 
as hard as getting out. All commercial 
trucks and visitors’ cars- will be stopped at 
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Inside the World's First Pushbutton Prison 
a "rejection circle" on the perimeter of the 
prison grounds. Occupants will state their 
business to a guard in a nearby tower by 
talking through one of three microphone- 
speaker units, similar to those used at some 
drive-in restaurants. The guard will relay 
the information to the message center, 
which will clear or reject visitors. 

The emphasis on electronics and modern 
design is not the only radical feature of 
Marion. The construction is also unique to 
Federal maximum-security institutions. 

Most of the buildings are being erected 
with seven-foot-wide (cell width) reinforced- 
concrete slabs which are precast and pre- 
stressed at a Kentucky plant and trucked 
to Marion. The 18-foot-high "sandwich 
panels," which are poured in a horizontal 
position one layer at a time and then steam- 
cured, consist of 4 inches of interior con- 
crete, 1% inches of insulation, and 2X inches 
of aggregate for the exterior. Once they are 
swung into place with power equipment, 
they are joined by a nonshrinking grout. 

The security needs of Marion called for 
the development of many new construction 
ideas. Straight electrical conduits, for ex- 
ample, can't be run between cells because 
inmates might remove the receptacle plates 
and push notes or contraband through. So 
each conduit contains at least one 90-degree 
bend. And at every point where ductwork 
penetrates a floor, grilles must be installed 
to thwart any attempts to hide there or 
escape through it. 

Special two-headed screws are being used 
throughout. Once such a screw is in place, 
the top head (containing the slot) is 
chiseled off, leaving a slotless lower head. 
The screw then can be removed only with 
a drill. 

Because Marion will be the most up-to- 
date prison in the world, it seems only fitting 
that it has been chosen to inaugurate a 
unique academic program. 

At Southern Illinois University at nearby 
Carbondale, officials, led by SIU President 
Delyte W. Morris and famed Penologist 
Муг] Alexander, are establishing the nation's 
first full-scale criminal correction center for 
the study of criminology and the training of 
prison personnel. 

Marion's staff can take graduate work in 
criminology and penology, and students in- 
terested in prison work will be able to use 
the penitentiary as a clinic in which to per- 
form their "internship." j mu 
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{ three times, 


Ranger 6, Where Are You? 
Continued from page G8] 

burg. At a word from the operations chief, 

the servo men adjust the aim of the antenna. 

*L plus 12 hours and 30 minutes . . . ex- 
actly," his voice intones. 

Suddenly a needle jumps on the acqui- 
sition board. 

Unseen, a dab of electrical energy has 
punched through 82,000 miles of space, 
bored through the earth's atmospheric buff- 
er, been caught by the antenna's mirrorlike 
dish. Reflected into an unbelievably sensi- 
tive receiver, it has been amplified into 
energy enough to flick the needle. 

"RF lock" you announce, alerting the 
others. You've caught the signal just as it 
grazed the horizon. 

Tuning in. Quickly you tune the receiver 
close to 960 megacycles, the spacecraft's 
transmitting frequency; the received fre- 
quency is a little off, due to the Doppler 
shift. A high-pitched squeal in your ear- 
phones tells you the antenna is not aimed 
precisely enough. You won't really be on 
track until you can eliminate the squeal. 

During the next 60 seconds you tune, 
snap hour-angle and declination changes to 
the servo men, and check a dozen meters 
on the board. Outside, the big parabolic 
antenna moves gently; a two-to-three-degree 
error could mean losing the Ranger probe 
in space. 

But it’s all right. "Locked on transmit- 
ter," you report. 

Now Goldstone's own transmitter pulses 
control signals to the spacecraft, ordering 
its receiver to lock onto the ground station. 

Seconds later the operations chief orders: 
"Automatic!" With a flick of a switch, you 
set the antenna to follow the probe obe- 
diently across the sky for the next 12 hours. 
You lean back to let tension ebb away, feel- 
ing pretty pleased with yourself. 

The risk of losing the spacecraft is great- 
est on the first pass, when the overlap 
between two tracking stations is slight. As 
the probe gets farther out, Johannesburg 
can hold track for over an hour while you're 
acquiring the signal. During the 66-hour 
flight of a Ranger to the moon, the probe 
appears to rise in Goldstone's eastern sky 
due to the earth's rotation, 
although it's actually maintaining a steady 
course outward from the earth. 

That's how it will be during the flight of 
Ranger 6, this fall, according to JPL's Dr. 
Eberhardt Rechtin, director of NASA's 


’ 


Ranger 6, Where Are You? 
Deep Space Instrumentation Facility, the 
official name of the three-station tracking 
net. 

The network has successfully tracked our 
deep-space probes to date—the Rangers 
and Mariners-bringing back the second 
Mariner's telemetered data on Venus. Next 
on the agenda is a series of Ranger instru- 
ment probes to be impacted on the moon; 
this is to be followed by a series of Sur- 
veyor probes that will make soft landings 
on the moon, preparing for the manned 
Apollo mission. 

The extreme sensitivity necessary for 
deep-space tracking has been designed into 
Goldstone's receivers. 

Radio-frequency "noise" is one of the 
big problems in receiving messages from 
space. That's the electronics engineer's 
word for a number of things, some of which 
most of us would call interference. To 
avoid some of the noise, deep-space an- 


tennas are located in isolated spots, far | 


from power lines, industrial centers, and 
highways that send out man-made inter- 
ference. Picking up a weak signal from 
space, the parabolic antenna acts like a 
telescope mirror to focus it. 

An important part of the Pioneer an- 
tenna is the "Cassegrain horn" that juts up 
from its center. The signal concentrated 


by the dish bounces off a convex reflector | 


into the mouth of the horn, which further 
concentrates it-and incidentally shields the 
focal point from noise crossing the lip of 
the dish. Now the problem is to distinguish 
the signal from noise produced by natural 
radio sources in space and electrical activ- 
ity in the atmosphere. To do this, it's es- 
sential to have a receiver with very low 
"system noise"—the sort of noise produced 
by the random motions of electrons and 
atoms in the circuits. 

Amplifying by maser. The signal emerg- 
ing from the narrow end of the horn is 
directed to a ruby maser—the most sensitive 
and noise-free kind of amplifier. Its heart 
is a synthetic ruby crystal cooled to minus 
452 degrees F. by liquid helium. At this 
temperature, random motions of the atoms 
in the crystal are virtually stopped; elec- 
trical activity in the crystal is stimulated 
only by the incoming signal Noise in the 
receiver's circuit is only 1/60 of that pro- 
duced by the best amateur radio equipment. 

That's the secret of Pioneer's ability to 
receive weak signals from far out in space. 
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Ranger 6, Where Are You? 
Now, how does it track the spacecraft auto- 
matically? 

The key is a set of four small dipole 
antennas, similar to ordinary TV antennas, 
mounted in a ring around the convex re- 
flector above the mouth of the horn. All 
four pick up equal amounts of radio energy 
only when the dish is pointed right at the 
signal source. If the aim is slightly off, one 
dipole or another will pick up more energy 
than the others. This difference, ampli- 
fied, energizes solenoids that switch the 
antenna’s hour-angle and declination servo- 
motors on and off, constantly aligning the 
antenna with the signal and following the 
course of the spacecraft. 

The receiver system is also capable of 
measuring the spacecraft’s speed. This it 
does by keeping track of the Doppler shift 
in the frequency of the signal sent out by 
the transmitter aboard the probe. With in- 
formation on speed and direction available, 
it becomes possible to compute the space- 
craft’s course and see if it’s correct. If not, 
the Echo transmitter sends commands to 
the spacecraft, ordering it, first, to point 
in the right direction (by means of small 
gas jets), then to fire its built-in course- 
correction motor for just long enough to 
set it right. 

Orders from the computers. Worked out 
by the computers at Pasadena, the orders 
come over the teletype at Goldstone. Three 
separate teletype wires are used, each carry- 
ing the same orders, to make sure there’s no 


error. The orders are strings of ones and 
zeroes. A typical command may look like 
this: 


1-01010-010111100011 

Cryptic to us, this instruction in binary 
code is meaningful to a spacecraft's con- 
trol circuits. Once received and verified at 
Goldstone, a series of commands is punched 
into paper tape and transmitted to the 
spacecraft at the push of a button. 

At your tracking console, you watch to 
see that the command is obeyed by the 
probe out there in space. As your instru- 
ments indicate that its course has changed, 
you go through a modified acquisition pro- 
cedure again, flip the controls to automatic 
track, and check the new heading. 

If all goes well, you are now in a posi- 
tion to be the first to receive the latest 
news from the moon, as the Ranger probe 
sends back man's first close-up pictures of 
its mysterious surface. иш 
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When Boats Had Win; 

[Continued from page 79] 
lesser craft. It was nearly 22 feet long, 9% 
feet wide, and provided 6%-foot headroom. 
It had wall-to-wall carpeting. The flight 
officers sat at their controls or instrument 
panels in handsome leather-upholstered 
chairs. 

Below, the passenger deck was divided 
iuto 11 compartments. One was a dining 
room, seating 14 at 5 tables. On the early, 
prewar flights, English passengers usually 
dressed for dinner. The cabin farthest aft 
was a luxurious bridal suite. 

The Yankee Clipper usually flew only 
40 passengers on overnight flights, when 
its eight-foot berths were made up. By day, 
it could accommodate 74. 

Pan Am had Pacific Clippers, too—Mar- 
tin M-130s—one of which, a China Clipper, 
made the first scheduled air-mail flight from 
California to Manila in November, 1935. 

With the coming of war, all Clippers 
immediately joined the Navy, though keep- 
ing their civilian crews. 

The news of Pearl Harbor was flashed to 
the Philippine Clipper just after it had 
taken off from Wake Island, headed for 
Guam. It swung back to Wake, minutes 
ahead of the first Jap attack. Before it was 
ready for takeoff again, it was punctured 
by 97 bullets. Still, stripped of all furnish- 
ings and carrying 70 civilians, it managed 
to hobble safely to Midway and Honolulu. 

The Atlantic Clippers carried a dazzling 
roster of VIPs during the war years, and 
incredible tons of high-priority mail. One 
took President Roosevelt to Casablanca. 

The Yankee Clipper that cracked up in 
the Tagus River, at Lisbon, in February, 
1943, with Jane Froman and other celeb- 
rities aboard, had already made 240 safe 
crossings of the Atlantic. 

Pan Am's last flying boats were with- 
drawn from Atlantic service on Aug. 9, 
1945, from Pacific service April 16, 1946. 
A few wartime Catalinas—civilian versions 
of the successful PBYs—are still flying up 
and down the Amazon for a Pan Am 
affiliate. 

Flying workhorse. All previous flying 
boats were put in the shadow by Glenn L. 
Martin's whopping, 70-ton Mars, produced 
for the U.S. Navy in July, 1942. It was in- 
tended to be a bomber. Instead, like many 
a war recruit with dreams of heroism, it 
was obliged to accept a much humbler, 
though useful, role. The Mars became the 
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When Boats Had Wings 

Navy's biggest flving cargo carrier. On its 
first war mission, hauling as much as 35.000 
pounds at a hop, it covered 8,972 miles in 
55 hours and 31 minutes of flight. During 
the trip, to bases in South America, it did 
one nonstop stretch of 4,375 miles, a world 
record at the time. 

The wing of the Mars spread 200 feet. A 
two-deck hull contained as much space as 
a 15-room house and was slightly more than 
117 feet long. Its four 2,000-hp. engines 
drove it through the skies at speeds up to 
180 m.p.h. They spun three-bladed pro- 
pellers 175 feet in diameter, the biggest 
then madc. 

Martin followed up this huge workhorse 
with an even bigger one—an 82X-ton model 
called the Caroline Mars. It had four 3,000- 
hp. engines and a top speed of 238 m.p.h. 
It performed a spectacular feat that may 
never be equalled. 

On May 19, 1949, the Caroline Mars 
transported 301 passengers and seven crew- 
men on a single flight from San Francisco 
to San Diego. The passengers were naval 
personnel. They made the 500-mile trip in 
2 hours, 54 minutes, probably all breathing 
shallowly. This was, and may forever be, 
the world passenger record for airplanes. 

In 1944, Glenn L. Martin had declared 
there was no limit to the size to which a 
flying boat could be built. Three years later, 
it seemed as if Howard Hughes was trying 
to prove that. 

Wooden Hercules. In November, 1947, 
Hughes slid out by far the largest flying 
boat ever made anywhere. Called the Her- 
cules, it seemed to justify its name in every 
dimension. Its gross weight was 150 tons. 
Its wingspan was a breathtaking 320 feet. 
Its hull was 220 feet long, and looked like 
a vehicular tunnel inside. Press agents said 
it could carry 750 people—all standing, 
naturally. It had eight engines. Its range 
was supposed to be 3,000 miles, its top 
speed 218 m.p.h. 

Not the least astonishing fact about the 
Hercules was that it was made of plywood. 
That was because it had begun as an early 
wartime project, when metal was scarce. 

In 1944, when metal became plentiful, 
the Government canceled its original con- 
tract for three of these enormous wooden 
flying boats. 

Hughes kept on. In 1947, he was under 
investigation by Senate probers. They 
wanted to find out what he had produced 


When Boats Had Wings 
for $18,000,000 of the Government's money : 
and $7,000,000 of his own. | 

Hughes had melodramatically vowed to 
go into exile if the Hercules wouldn't fly, 
and on Nov. 2, 1947, he proved that it ! 
could. Just barely. | 

It was a blustery Sunday afternoon. 
Hughes was at the controls of the vast fly- 
ing boat. After three takeoff attempts, the 
Hercules lifted off Long Beach Harbor and 
flew about a mile—at 70 feet. 

“It felt so buoyant and good, I just pulled | 
it up," Hughes said afterward. He put it 
down again quickly enough, however, and 
the plane has never flown since. 

Royal entry. The forlorn distinction of | 
being the last of the great flying boats 
belongs to Britain's Princess. 

This two-deck craft has a curious, cur- | 
vaceous, "double-bubble" hull 148 feet 
long; a wingspan of 219% feet; a gross 
weight of 172% tons. With 10 turboprop 
engines, she was expected to carry as many 
as 220 passengers across the Atlantic. 

Instead, the Princess had the misfortune 
to be ordered in 1946, just when Lockheed 
Constellations and other comparable land 
planes were beginning to put flying boats 
out of business. 

The first of three Princesses made her 
debut Aug. 22, 1952. Her engines were felt 
to be inadequate. B.O.A.C., which had 
ordered the turboprop giants, meanwhile 
had retired its last regular flying boat from 
service and decided to use only big land 
planes for transoceanic flights. The story 
got around that the R.A.F. would take over 
the Princesses for military transport. That 
never háppened, either. 

Instead, the only Princess that ever flew, 
and her two sister ships, went into cocoons 
on the Isle of Wight. There, at last check, 
they still were. But an American Prince 
Charming may reawaken them. The Winder 
Aircraft Corp., of Dunnellon, Fla., bought 
all three from the British Government last 
year. Joel Henry, head of Winder Aircraft, 
has told Poruran Science that he plans to 
convert them into nuclear-powered flying , 
boats. Certain modifications will first be 
made on them in England, and then Henry 
plans to have them flown to Florida for 
the main conversion. 

Will the giant flying boats, mated to 
atomic engines, emerge again as queens of 
the transoceanic air lanes? Only time can 


tell. иш 


the difference is PLA 


Look at the models that win competitions and 
you'll see the difference PLA enamels make. One 
coat covers. But new, instant-drying SPRAY PLA 
enamel lets you apply 10 coats in ten minutes. 
And with each coat, you add dramatic depth 
and beauty. Brush on PLA for the little finishing 
touches. Hundreds of color combinations possi- 
ble with transparent SPRAY PLA colors over 
metallic base coats. PLA for trim, in 54 colors 
—15€ each. SPRAY PLA in 25 matching colors 
—69¢ each. 


Made for models—now people are using it on every- 
thing * Model buildings * Miniature statues e Plastic 
* Wood * Metal • Styrofoam * China • Glass * Ceram- 
ics • Jewelry • Rubber * Paper * Leather 
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TESTOR'S 


pla 


INSTANT-DRYING 
ENAMELS 


e THE TESTOR CORPORATION Rochford, Illinois 
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Built to keep young and lively! 
Own tomorrow's motorcycle today! A new concept 
in big twins. Features full-unit construction, 
entirely enclosed drive, and many other mechanical 
advances, Beautifully styled. See your BSA dealer. 


MOTORCYCLES 


The most popular motorcycle in the world 

Write to the nearest address for illustrated 

free color catalog of the new 1963 models. 
Catalog offer limited to U. S. residents only. 


West: East: 
HAP ALZINA BSA INCORPORATED 
Dept. S63 Dept. S63 


/3074 Broadway 
Oakland, California 


639 Passaic Ave. 
Nutley, New Jersey 


ASK у X 
FOR 
PISTON RINGS 


OIL FILTERS 
CASITE ADDITIVES 


Best $ you can spend on your car 


You have a use for 


SPRAY 
PAINT 


In Ready-to-Use Aerosol 


IF YOU PRIZE IT...KRYLON-IZE IT! 
removes grease 


GUNK s 


cleans -- degreases -- freshens 


® 


* power mowers • engines 
й * cement floors • kitchen 
walls • ovens « exhaust ducts 
* paint brushes • furnace 
filters « barbecue grills 
* implements • machinery 
AT AUTO SUPPLY, FARM 
& HARDWARE STORES! 


CIALTY CO., Chorlotte, N.C. 


Pry Bars: Lift 5 Tons or Pull a Nail 
[Continued from page 104] 

end—the blade. This can jack about a ton 
of furniture or machinery X" off the floor for 
leveling or shimming. You need about X" 
clearance to slip the blade in. The electri- 
cian's cutting chisel, described later, serves 
as a wedge for the needed gap here. 

The straight ripping bar. This is "straight" 
only bv comparison with the gooseneck bar. 
Actually, it's angled about 30 degrees from 
each tip, providing about a 3" offset. It's 
used in the same way as the gooseneck in 
wrecking except that it can pull nails in 
shallow spaces where the gooseneck can't 
operate. It's priced a few cents lower than 
the gooseneck. 

The ripping chisel is really a short rip- 
ping bar (about 18”) with a wide, bevel- 
ground blade notched for nail pulling. A 
blade-to-shank angle of about 10 degrees 
permits easy hammer-driving, but still pro- 
vides a slight “rocker” for nail lifting. 

One type has a squared-off shank end 
for hammering like a cold chisel. Another, 
an "offset" type, has a second blade at 
right angles to the shank in place of the 
squared end. As both tools are high-carbon- 
steel drop forgings, you can hammer this 
angled end without fear of damage. Typical 
prices for 18-inchers are $2.10 for the 
straight model and $2.65 for the offset, 
which is the handier of the two. 

The stripping bar has a solid blade at each 
end instead of a nail-pulling slot, as it's de- 
signed for stripping forms from poured 
concrete. The bends at its ends are much 
less sharp than the gooseneck bend. You 
can pry close to a vertical surface, as in 
lifting the end of a piano or freezer to 
insert a dolly or caster. A 36-incher lets 
you lift a quarter ton 2" to 3". Price of a 
yard-long bar: about $4.50. 

The jimmy bar, famous as a burglar tool, 
may get its name from a long-outmoded Brit- 
ish riding boot called a “jemmy” in which 
the tool could be concealed. In its common 
form it has a round drift-pin taper at one 
end and an angled pry blade at the other. 

It’s a useful shop tool, especially in metal- 
work, where the taper lines up bolt holes, 
and the blade lifts parts for shimming. In 
the usual 14” or 16” length, it provides 
leverage in tight spots, as in inching a 
marine engine into bolting position on its 
bed. A 16-incher costs about $1.75. 

The nail claw, drop-forged from the same 
high-carbon tool-steel hex stock as the big 
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Pry Bars: Lift 5 Tons or Pull a Nail 
bars, has pointed claws ground to a chisel 
edge. You can drive them under a sunken 
nailhead by hammering on the back of the 
claw bend. To pull the nail, you simply 
rock back on the shank. It works on nails 
up to about 20-penny size, pulling small 
ones completely, and lifting larger ones 
more than an inch for final pulling with a 
gooseneck. Usually about a foot long, nail 
claws cost around $1.80. 

The crowbar, toughest and best known of 
all, is strictly for the heavy jobs. Its double- 
beveled business end is too thick and blunt 
to wedge in tight joints like a ripping bar, 
and there's no end angle to provide a built- 
in fulerum. So you have to lever it over 
something for a lifting or prying action. 

With a 60-incher, ordinary muscle power 
lets you exert a prying force of around five 
tons. You buy crowbars by the pound, not 
the inch. They range from 10 to 26 pounds 
at prices from about $4.75 to $11. For 
home and shop use, a 14-pounder, which 
usually measures about 4’, is the best all- 
around buy at about $6.50. It can lift heavy 
machinery, pry boulders out of your lawn, 
or break through a concrete floor if you 
bounce it vertically. It’s also the old-timer’s 
tool for easing a boat cradle along greased 
timbers. 

The electrician’s cutting chisel, a one- 
piece drop forging, has a wide, knife-edged 
blade that can be driven between flooring 
strips to shear off the tongues. This permits 
flooring to be lifted to get at wiring un- 
derneath. Blade thickness increases from a 
knife edge to about X", so it's also an ex- 
cellent wedge. Drive it under the base of 
heavy furniture or appliances and it opens 
space for a larger bar blade. And the broad 
blade spreads the load, minimizing pressure 
marks. Overall length of the tool ie about 
8". Typical price: $3.85. 

The floor and clapboard chisel, another 
one-piece forging, is about 18" long so it 
can slip under the full width of a elap- 
board to pry it out. Its blade is about an 
inch narrower than the electrician's chisel. 
Its a good tool for opening a crate. Just 
drive it into a nailed joint and pry. 

Both chisels are convex-ground like an 
axe to a keen wood-cutting edge, then heat- 
treated to slice unhardened nails, too. Typi- 
cal price of a floor and clapboard bar 
chisel: $3.30. 

Off-beat pry bars. Biggest bar carried on 
fire trucks is the “door opener." Its slightly 
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NEW AEC 77 transistorized 


^1. ELECTRONIC IGNITION 


m Increases engine power up to 10% 

m Assures fast starts at low rpm 

m Full power at high rpm 

m Up to 20% more mpg 

™ Prevents fouled plugs 

m Increases spark plug life 3 to 5 

times over normal А 

m insures 75,000 mile breaker 
point life 

Y ©, ш Gives instant starting in 

ы sub-zero weather 

м Eliminates frequent tune-ups 

m Simple 20 minute installation. 

In conventional ignitions, high voltage at the spark plugs 

falls off from 28,000 volts to 13,000 volts as engine speeds 

increase. The result is a weak spark causing incomplete 

combustion, fouled plugs, loss of power, and poor gas 

mileage. AEC 77 Transistor Ignition increases and main- 

tains high voltage at 30,000 volts to guarantee a strong 

“hot” spark for complete combustion, delivering full en- 

gine power beyond 10,000 rpm, and up to 20% more mpg. 


WORLD CHAMPION RACING DRIVER, | 
PHIL HILL, USES AEC 77... reports , 
“AEC 77’s strong spark can 
make up for_worn points and 
spark plugs. It will make your © 
car run smoother at all speeds 
and appreciably improve its per- |^ 
formance and economy." hoe 


AEC 77's use quality components such as General Motors 
Delco type 2N1100, high voltage, 15 ampere transistors, 
and Motorola type 1N2836B, 50 watt zener diodes . . . 
while others use two low voltage transistors in. series with 
two 1 watt zener diodes, that can cause synchronization 
problems and premature failures. Every Transistor 77 
(400:1) Ignition Coil is epoxy-oil impregnated and hermetic- 
ally sealed for maximum insulation and cooling . . . while 
others use tar filled coils that cannot handle the power 
loads AEC 77 delivers. 

Proven in over 2,000,000 miles of testing, AEC 77 is so 
dependable in performance, design, and engineering, that every 
unit is registered and guaranteed for 3 full years. 


FRE TRANSISTOR 


TUNE UP METER 


Available only from Automotive Elec- | 
tronics Co. . . . at no extra cost... | 
with every AEC 77 system ordered. 


COMPLETE DO IT YOURSELF KIT! 

AEC K4 — Negative Ground only . ..$32.95 
NEED COILS & BALLAST RESISTORS ONLY? 
Transistor 77 (400:1) Ignition Coil З 
Ballast Resistor — (.5 ohm—90 ман). 

COMPLETE FACTORY WIRED SYSTE 

AEC 77 with (400:1) Ignition Coil 
6/12 volt systems 

AEC 77 Positive Groun 

6/12 volt 


AS 


—ORDER NOW— 
Please add 75c for postage and handling! 
AEC, 387 PARK AVE. SOUTH, NEW YORK 16, N. Y. 


4 
AUTOMOTIVE ELECTRONICS CO. SAF 
387 Park Ave. South, N. Y. 16, N. Y. 


NAME .... 
ADDRESS 
CITY ы ON 


AEC-77 For Negative ground cars . ЖАЫ $39.95 
AEC-77 For Positive ground cars . . $54.95 
K4 Kit $32.95 [Г] 400:1 Coil $11. P bi "Ballast $1.25 
FREE information on AEC 77 system: 
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GROOVE- JOINT PLIERS 


With the new 8-inch size added, you 
can get any size of this useful every 
purpose tool . . . from the handy little 
4-inch ignition plier, to the giant 16-inch 
—the largest plier made—with jaws that 
open parallel up to 414 inches . . . All 
fully nickel-chrome plated. 


“There is nothing finer than a DIAMOND” 


Be sure and ask your dealer for 
Diamalloy Groove Joint Pliers. 


DIAMOND TOOL 
B and Horseshoe Co, 


657. 1908 — DULUTH, MINNESOTA TORONTO, ONTARIO 


TUB CAULK • TILE ADHESIVE 


Pure White • — Elastic 
Permanent 


Sticks like glue! 101 Household Uses! І 
1001 USES! WELDWOOD^ FLEXIBLE WOOD-TRIM” 


PROFESSIONAL LOOK TO PLYWOOD PROJECTS 
Beautiful wood veneer, paper-backed, in handy 
4 Й rolls, 8 x 1”, for edging plywood, Also, decorate 
ОТП lomo shades, book ends, do inlay work, etc. Apply 
with Contact Cement or Presto-Set® Glue. Oak, 
birch, African mahogany, walnut, fir, Korina, At 
== lumber, point, ond hardware dealer's. United 

Dec States Plywood, Protection Products Div., Dept. 
PSM6-63, 2305 Superior Ave., Kalamazoo, Mich. 


NO OTHER WELDER AT THIS PRICE 
INCLUDES THIS COMPLETE EQU 


S| CABINET. GROUND CLAMP, HEAVY 
WELDING CABLES PLUS twin carbon 
are torch, welding rod holder, car- 
bons. welding and brazing rods. flux, 
solder, Instruction book. Make and repair auto bodies, parts, fenders, 
trailers, boats, metal furniture, fixtures, ornamental iron, farm equip: 
ment, garden tools, bicycles. - Operates on any properly wired 
115 V line. TEN-DAY FREE TRIAL. FULL ONE-YEAR GUARANTEE. 
More than 250.000 in use In homes. garages, farms, shops. factories. 
Now ANYONE can weld. braze, solder. cut, heat metal without ex: 
регіепсе. "Does 1001 jobs on all metals. Save and earn money. 


SEND ONLY 2.00 
Pay postman $12.95 plus C.O.D. charges. Practical lifetime gift for 


hobbyist, mechanic, auto restyler, hot rodder, hom . Ordi 
today on 10 DAY MONEY-BACK GUARANTEE. € = 


1810S. FEDERAL ST. 
FOUR WAY WELDER CO. UUs M 
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Pry Bars: Lift 5 Tons or Pull a Nail 
cupped blade is set under a doorknob or 
latch, and the jointed leg adjusted to reach 
the floor and hold the bar at an upward 
angle. A husky pull down on the 5’ handle 
pops the catch up and in, opening the door. 
The fireman’s window jimmy has a revers- 
ible pivot link attached to add prying or 
lifting force. For obvious reasons, you 
can’t buy one of these over the counter. 

An auto-body repairman’s bar can often 
handle home-shop jobs where nothing else 
will work. Small bracket bars resemble flat 
wrenches. The slot (that would fit the nut) 
is cut to slip snugly over bumper-bracket 
stock. A 20"-to-26" handle gives enough 
leverage to bend the bracket to shape. The 
bumper bar, usually 4’ to 5’ long, does the 
same job on the bumper. It’s often used to 
free a jammed wheel from a bent bumper. 

But it’s the railroaders who get the most 
out of leverage. A pyramid-pointed 5’ “lin- 
ing bar” digs into roadbed rock ballast to 
pry unwanted curves out of wavy track. A 
5’ “claw bar” yanks spikes from ties. King 
of them all is the “car-mover bar.” Its 
pivot-jointed end rests on the rail to trans- 
form a downward push on the 5’ shank to 
a forward shove against a freight-car wheel. 
On a level siding, it lets one man move a 
20-ton carload. 

Tips on working with bars. Pick the short- 
est bar for hammering into joints. The 
inertia of larger ones absorbs much of the 
hammer blows’ energy. Follow basic lever 
laws on heavy crowbar lifting jobs and keep 
the fulcrum close to the load. And use a 
fulcrum that won't crush. If you're prying 
against a wood surface you want to pro- 
tect, place a metal pad (even a large wash- 
er) to contact the blade tip so it won't dig 
in. You'll get full lift, less friction, and 
avoid damage. 

If the load can swivel as you lift it, favor 
a straight bar (like a crowbar); it can't flip 
over sideways like an angled one and offers 
better control. Remember, too, that prying 
motion is not straight. The tip of the bar 
blade or claw follows a circular path. As 
you pry upward, you will either move the 
pried object toward you or your blade tip 
will slide toward you along the contact 
area. Plan on this to shift heavy loads 
where you want them. And when the edge 
of your bar blade becomes blunted, use a 
file to dress it. A file is less likely to draw 
the temper by overheating the edge than a 
grindstone. иш 


Unsinkable 
. 

Sail 
Motor 
Paddle 


Since 1907 — World Leaders in 
Quality FOLDING BOATS 


Fold up like luggage; fit into any 
car. Patented fittings make as- 
sembly easy (16 minutes). Built- 
in airtubes guarantee safety. 4 
World championships—2 Atlantic 
crossings. Many new models. 


" 1 Write for FREE COLOR Catalog PS1 
HANS KLEPPER CORP., 820 Greenwich St., N.Y.C. 14 


А Follow Science with Model Rocketry 
"Blast off”... into the exciting world 
| of this new space-age hobby 


BUILD AND FLY YOUR OWN MODELS? 
ASTRON-SCOUT ROCKET KI 


easy to assemble 
3 engines 


jew fact-filled, illustrated catalogue 25c 
Nose cones, tubes, engines, launchers, etc. 


ESTES INDUSTRIES 


Penrose 23, Colorado 


"ч ting Capacity 
DEALERS INVITED $129. 


MASTER ENTERPRISES, INC., 


1420 S. 11TH ST. 
NILES, MICHIGAN 


CU PRIN SY 
WOOD PRESERVATIVE 


PRESERVES WOOD FOR 600D! 
Stops Rot! Kills Termites! 


== Snap-Apart — 
KEY CHAIN 


Nimani Un сол, 
іа, porcnal keys with you 
Livco, {чє : 


PUSH 


RING 4 
то 
SEPARATE 


261 Wolcott St. NEW HAVEN, CONN. 


If You’re Handy, | Can Help You 


Start A Business 
Of Your Own! 


Operate unique profitable business during 
spare time in your basement or garage 


Do you envy the man 
who has his own business; 
who can pick up and go 
fishing whenever he de- 
sires; who can say to him- 
self,*I'm my own boss"? 
I want to tell you about a 
profitable business you 
can start right now in 
your spare time. You 
don't need a big office or 
Store. You can operate 
this service business in a 
corner of your basement 
or garage. And you don't 
need a large investment. But the profits are exceptional. 


Keep 90c Out of Every $1.00 


No inventory necessary! No expensive operation! 
And yet every job nets you 907; profit. You can make 
up to $6.00 an hour in your spare or full time. And 
you can live in a town of 150 or a million. Since 1932 
we've helped hundreds of men (from 21 to 71) start 
successful saw sharpening businesses with one simple- 
to-operate machine— The Foley Saw Filer. Equally 
important, we can almost guarantee success because 
we'll reveal to you the simple rules on how to be 
successful in our fact-filled booklet. 


Foley Saws Build Repeat Business 
One satisfied customer tells another. Recently Dick 
and Jo Ann Koester wrote to us after starting a Foley 
sharpening business just 10 months earlier. “We have 
acquired another Foley Saw Filer and for the past 
two months we have been in full-time operation. 
Business for the future looks even better as good 
machine filing is our best advertising." 


FREE BOOKLET Explains How 


The story of this wonderful business opportunity and 
actual true story results of others is all contained in 
easy-to-understand booklet called “Money Making 
Facts." Send for it; read it thoroughly. Then, you can 
consider the business opportunity from every angle. 
You make your own decision. No salesman will call. 
You're under no obligation. But act today if you're 
really interested in “A Business of Your Own." Re- 
turn coupon or a post card and I'll rush this booklet 
to you! Walter M. Ringer Jr., President 

FoLey MANUFACTURING 
Г Walter M. Ringer Jr., President, Foley Mfg. Co. 

619-3 Foley Building, Minneapolis 18, Minn. 

Please send me free booklet with complete information about 
this profitable home business. 


Walter M. Ringer Jr. 


Name. 


Address. 
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STOP PIPE DRIP 


IN 3 EASY STEPS 


Go to any hardware, plumb- 
ing or building supply store. 2 ASK FOR 


NO пр ТАРЕ 


Pliable, cork-filled tape that forms а sealed pipe 
jacket— stops cold water pipe sweating perma- 
nently and never needs maintenance. 


1 


he only 


nationally advertised “do-it-yourself” pipe insu- 
lation that is 100% moisture-proof! 


Apply it yourself—in minutes. Requires no tools—no 
special skill. 


For information about other quality 
*'do-it-yourself" Mortell products, write 


оеп 


534 Burch ane Tet; Illinois 


3 


IMPERIAL Brush Cleaner 


Acts instantly—no long soaking. Leaves bristles glossy 
and springy—never flabby. Brush flexes perfectly—makes 
painting easier. 
Insist on IMPERIAL—at paint and hardware stores. 
@ Send 25¢ for illustrated Refinishing Manual 
Write for free folder ‘Care of Paint Brushes” 
Wilson-Imperial Co., 121 Chestnut St., Newark 5, N.J. 


ELECTRIC WELD - BRAZE & CUT 


BEST WELDER MADE FOR THE 
MONEY! Includes full face 
shield, extra аге шору! 
ground clamp, twin carbon 
torch, welding rod hol 
supply of welding and brazing 


BRAZE, SOLD 
nek, 
б ONLY $200 озы Eng онон R 
.95 livery. 
VENTO] 
к THIS SMALE 
ОМ! Ideal gift. MADE 
г Co., Dept. DPS-6, Kearney, Nebr. 
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PS Tests the 1896 Ford 
[Continued from page 36] 
ward on the control lever?" He frowned. 

“You would if you could,” replied Mr. 
De Angelis enigmatically. 

I put the car in high. The throw between 
gears was rather long—about two feet. The 
engine promptly quit. Mr. De Angelis ex- 
plained that it didn't have the torque for 
high gear. He doubted that the original 
Quadricycle ever achieved high, either. We 
got push-started again. 

"No throttle?" I called, coming around. 

"No, that's preset." 

The instrumentation was somewhat plain. 
There were no dials or lights for oil pres- 
sure and engine temperature. There was 
no speedometer, no gas gauge, not even a 
radio. What I am trying to say is: there 
were no instruments whatsoever. 

The speed, I confess, was disappointing. 

"Try it going downwind," called Mr. De 
Angelis as I came around. 

That was better. A slope helped, too. 

The handling was splendid, though the 
steering ratio appeared rather fast. The car 
cornered beautifully, without lean. 

"How do I stop?" I said, shifting the 
lever to neutral. 

"Put your foot on the left front wheel," 
advised Mr. De Angelis. 

The brake evidently had not been hooked 


| up yet. That is in keeping with present- 


day practice—the dealer often has to com- 


| plete what the manufacturer failed to do. 


"How do I back up?" I asked. 

“You don’t,” said Mr. De Angelis with 
a touch of irritation. I let the subject drop. 

In sum, the Quadricycle is a sort of com- 
pact compact. The acceleration leaves some- 
thing to be desired, and the top speed, let 
us say, is not its major virtue. 

Examination of the undercarriage re- 
vealed the reason for the somewhat stiff 
ride. While the Quadricycle does have 
springs in the front, it has none at all in 
the rear. Also, it seemed to me that the 
piston travel was a bit too long for good 
mechanical efficiency. 

On the other hand, its headroom is su- 
perb. It has no top. Nor does it have a 
transmission hump in the floor to fret the 
feet. Visibility from the driver's seat is the 
best I have ever seen, and there is no 
problem with sticky windshield wipers. 
There is no windshield. Engine accessibility 
has no peer. There's no hood. And the fuel 
economy is great. mu 
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e 
Mirror Gloss 


You'll marvel at FABULOY, super-tough, super- 


gloss, clear protective coating. Highlights NATURAL 


the beauty of all interior wood surfaces, bare 

or finished. Magic resin formula applies 

smoothly...dries fast. Insures maximum 

[tirano 0 йг arme. 20105, A Paint, 

Hardware, Lumber Stores. Seni f for com- 

plete wood finishing manual, P & S Chemi- FINISH 
cal Corp., Box 466, Buffalo 5, N. Y. 

Made by the makers of famous FABULON 


FABULOY 


SUPER-GLOSS NATURAL WOOD FINISH 


DUOL 


* Will Not Burn Ы 7 Slainless . Odorless 
* Harmless to Skin Works Fast - Saves Money 


BENEFICIAL TO RUBBER 


Synthetic -- NOT AN OIL 


PENETRANT zz 


NEW 
fast 


SILENT DOG WHISTLE 


Only your dog can hear it—not your 
neighbor. Train your dor quickly, 
quietly. 'A scientific, pre- 

cision-made instru- 


Only $1 ppd. 
EMPIRE MDSG., Dept. PS-140, Marbledale Rd., Tuckahoe, М.Ү. 


MULTI-TESTER 


16 Scales Includ. 


AC VOLT.. AMMETER 


yalue for 
$15.50 

csse and 
post paid. 


action Guaranteed or your money bark. 


Send Check- 721 S. E. Oak Ave., 
Cash-Mo to: TROWBRIDGE ELECTRIC CO. Roseburg, Oregon 


RUPTURED? 


TEST THIS TRUSS FREE FOR 30 DAYS 


Wear a Web forstrong support and 
lasting relief of reducible inguinal 
rupture. If not satisfied after 30-day 
|, purchase price refunded in full. 
Write now for free book onrupture care. 


WEB TRUSS Co. Dept. PS-6, Hagerstown, Md. 


Drive for distance with a CLEAN 
BALL everytime. Use the NEW 
automatic Pz-Ez 

WASHER. Don't 

because of dirty, muddy 


balls. Easier to find in 
the rough, oops, fairway. 
The Pz-Ez AUTOMATIC 
| BALL WASHER attaches 
to any cart in seconds. > 
Choice of colors Red & Green. ONLY $4.95 ppd. 


ROSEWOOD SPORTS, Box 43, Matawan, N.J. 


Patent Pending 


WAR SURPLUS Erase SAVE г 00% 


HI-PRESSURE PUMP & MOTOR 


[RD UNIT sot received from Air Force stock. 

Ideal for pumping oil, hydraulic, diesel, 
insecticides and other fluids, Adjustable 
relief valve for varying pressure from 1400 PSI down. Also 
operates well on reduced pressure at 12 V.D.C. Inlet port 34” 
pipe, outlet 15^ pipe, 15” L. x 413^" W. x 512” Н. Shpg. wt. 
23 Ibs. Approx. GOVT. COST $280. NEW. $17.95 


300 AMP B29 GEN. Famous type R1. Make 
your own are welding or battery charger, A tre- 
mendous source of power for all 24 to 32 V. 


equipment. A rugged unit which will run for 
long periods of time. Will utilize up to 5/32” rod on 167 
plate. Excellent condition, Tested prior to shipment. Hookup 
diagram supplied. Approx. GOVT. COST $485. Like New, 
Special $19.95 


7 NEW'rLEcTRIC PUMP WITH CONTROL UNIT 


For boats, cam & trailers, Output 10 to 200 

gal. an hr, Variable rheostat contains 

Switch and controls output of pump. Va ie 

thread into bronze impeller housing. 12 V.D.C. 

Radio noise filter. Explosion-proof const. Shpg. 
Wt. 9 Ibs. Complete with mounting instructions & wiring 
diagram, Approx. GOVT, COST, $200, NEW. $10.95. 


H DELUXE ELECTRIC STORAGE BATTERY 


WINCH A rugxedly built, heavy-duty winch 
with ball bearing construction throughout motor and gear train. 
225-1 wear reduction, hated cap. 3000 Ibs, Contains heavy duty 
enclosed forward, neutral & reverse switch, Rugged 14% plate 
steel mounting base with outrigger support. Dim, 22” 
x В” H. Handles 250° of 34" cable. Built for 12 V. 
y operation: will also operate on 6 V. at reduced cap. & 
A must for scouts, jeeps, trucks, loading: trailers. 
Бри, wt, 80 Ibs. Approx, GOVT. COST $490. New. Model E-D. 
575.00 

hter duty 


& remote control models also available from 


Send 25c in coin for amazing new catalog with 
1000's of surplus bargains in hydraulics, electrical, 
precision tools, marine items, automotive, etc. for 
hot s or industrial, Or order from this ad and 
receive a free copy, All prices F.O.B. Culvei 
Calif. 500% dep. for C.O.D. 
money order. Order today! 


AIRBORNE SALES С0. "‹ орт. cam 


8501 Stellar Drive * Culver City, California 


City, 
. Send check, cash or 


HUNT YEAR 'ROUND 


Enjoy new thrills of hunting! At los! on inexpensive way to capture 
gome without harm, If it is closed season you con release it, if it is a 


pest you can destroy it! Also handy for personal protection, 


TEAR GAS GUN OUTFIT | “GAME FLUSHER" PENS 


This all-steel, .22 col, 

TEAR GAS gun shoots | shoots the new powerful .38 

6 times as fast os you | spec. MAGNUM cartridge. Will 
can pull the trigger. Also fires | flush game out of the deepest 
1 blanks for alarm or dog training. | holes. Powerful enough to even 
1 Complete with 6 tear gos shells | stop о Bear! 
| ond instructions, Complete with 2 shells ... $9.98 
1 BLUE STEEL e $9.98 | Same as above in .22 caliber 
| CHROME $ 11.98 | with 3 shells... $4.98 


This handy size chrome pen 


| Gun $11.98 [ ]Pen.38 Cal. 2 shot $11.98 | 1.22 Shells.15 ea. 100 for $13.50 
| Chen $4.98 [C] Gun Holster $2.00 27.22 Blanks 100 for $1.25 
ITEAR GAS DEVICES CO., ST, LOUIS 22, MISSOURI 


1 
1 
1 
1 
1 
1 
1 
Ц 
| 
1 
i 
1 [i 
1 Своп $9.98 [Pen $9.98 С7.38 Shells 75 ea. 20 tor $13.50 | 
1 
1 
І 
1 
І 
1 
П 
1 
I 
П 
I 
1 


! 

| 

| NAME = 

| Enclosed | доошу. - 

1 is check. 

1 (No. C.O.D.'s] em. ZONE. STATE. 
р 


L--————————- Dealers—Agents Inquire 


full traction with 


персе B gre ads 


With Replace-a-Treads you can restore original trac- 
tion power to worn-out, slipping power mower tires 

..at less than half the cost of new tires or wheels. 
Installed quickly, simply, without removing mower 
wheels. Complete instructions on package. Fits all 
standard tires from 875" to 11" dia... 
1%" wide.. 


treads up to 
.reel type power and hand mowers. 


Tough tread gives long wear! 


ана Made of same tough tread rubber used 
in passenger tires. Outlasts original 
mower tires by far. Won't leave 
black marks on walks or drives. 
Only $3.95 a pair at your favorite 
hardware store, garden center, 
mower repair shop or service station. 
TPA-2003 


999 South Broadway 
Denver 17, Colorado 


The Gates Rubber Company 


STANDARD 
DIAL PHONE 


22. Govt. DC holst 
tion switch, 20° 


. High 
O-Ibs, оп 
docks, 


rmx. ete. 
90 105. Size 


es FOB Lincoln 
WRITE TODAY 

FOR LARGE 
1963 CATALOG 


URPLUS 


LINCOLN. NEBR 


comparable accordio. 
EE 

Buy B AY from world's Largest Excl 

Dealer! Compare our Importer-to-You prie: 


ow you save! Over 30 mod: 
pine Italian makes! New: easier terms 


Fill EE And 
Holes Better 


Handles like putty. Hardens like wood. 


PLASTIC WOOD 


The Genuine - Accept No Substitute. 


Cars Made to Order for Trailer Towing 
[Continued from page 100] 
speed manual transmissions offer a worth- 
while extra shift point. 

Cooling capacity. Youll need extra cool- 
ing capacity for towing. Heavy-duty radi- 
ators with thicker cores, or more fins per 
inch, should be ordered. (Ford, Mercury, 
Pontiac, Oldsmobile, Dodge, Plymouth, 
Chrysler, and American Motors cars offer 
this option.) Radiator fans with extra 
blades and fan shrouds to concentrate the 
cooling are also recommended. 

Tires and wheels. Auto makers stress the 
importance of larger tires and heavy-duty 
wheels. An increase in wheel diameter al- 
lows you to use larger tires, gaining greater 
weight capacity and better traction. Sev- 
eral car makers suggest premium cords. 

Suspension reinforcement. Heavy-duty 
front and rear springs and heavy-duty 
shocks (a dealer or factory-installed option) 
are recommended by all car makers. Over- 
load spring devices are also available 
through independent suppliers to cope with 
the problem of rear-end sag. Beef up the 
suspension system. The ride doesn't suffer 
much—and will become more stable. 

Axle ratios. Car makers recommend an in- 
ase in the numerical gear ratio for both 
stick and automatic shifts. If the standard 
ratio is 2.9:1, the buyer can order a ratio 
of 4:1 or more. More gear reduction re- 
sults in better acceleration under load, more 
pulling power in the mountains, better en- 
gine braking on hills. 

For trailers weighing up to 1,000 pounds, 
a General Motors engineer suggests a ratio 
of about 3.6:1; for trailers of 2,500 to 3,000 
pounds, 3.9:1; for trailers above 3,000 
pounds, 4.4:1. 

The differential. A limited-slip differential 
will help keep you going in sand, mud, o 
snow. It prevents both rear wheels from 
spinning when one bogs down. 

Brakes. Most manufacturers offer a “po- 
lice-special" brake option—larger wheels 
and brake drums, more brake-lining area. 
This increased braking power is not neces- 
sary for trailers under 2,000 pounds, but 
for continuóms towing it gives extra safety. 

Electrical system. Heavy-duty generator 
or alternator, heavy-duty battery and regu- 
lator are recommended for towing duty. 
Lights on the trailer call for more juice. 
Alternators are especialy recommended 
with trailers, since they produce steady cur- 
rent at low engine speeds. LE 
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Dr.Grabow 


Continentals 


in the USA. In- 
flate up to Giant 
30 ft. diameter 
with air or gas. 


Fun at the Beach 

Water Sport 

ete, Flying Adv 

visible for miles. 

Terrific for at- 

tracting crowds 
at Openings, Fairs, Roadside Stands, Gas Stations, Sports Events. 
Made of Durable Neoprene Rubber. New, never used. No C.O.D.'s. 


(Beach Ball Size)..........2 for SOc (S for $1.00) 
size... . seeceseisl. 1) 89¢ еа. (2 for $1.00) 
size к :.$1.00 ea. (6 for $5.00) 
size... lus SOc postage & handling 
size -..10 for $20.00—Exp. collect 


NOVEL PRODUCTS CORP. 
31 Second Ave., Dept. G-376, New York 3, N. Y. 


TOOLS WHOLESALE 
SELL TOOLS to your friends and neighbors, or buy 
tocls for your own use and SAVE MONEY $$$. Send 
$1.00 for your WHOLESALE CATALOG TODAY!! 


A MILLION DOLLAR INVENTORY AT 
YOUR FINGERTIPS. NO STOCK TO 
CARRY, ORDER AS YOU NEED IT. 
UY AT WHOLESALE 
PRICES. Extra $25.00 profit 
qp Your accumulated purchases. 
$1.00 refund on first purchase or 
refunded if you are not 100% 
satisfied, 


SILVO HARDWARE CO., РЄ 1 


World's Finest 
Imported Briar 


Starfire ...$ 4.95 
Viscount ... $ 5.95 


Eldorado... $10.00 


Pipes shown available 
in all three price ranges. 


Whise. Disc. up to 50% off 
07 Walnut St., Phila. 6, 


Dr. Grabow Pipes 
$1.25 
УМЕН MAGNIFIER Mos jip need no breaking in. 


screens, minerals, Insects, ete: Also most use- 
ful household, laboratory or shop Kyesavei 
Medium power. Mounted on fi 
clear plastic base. the side opposit 
magnifier, containing two Alnico m. 
serves to hold the lens and moun 
against 

base 
Rochest 
Limited 
15 FREE. 
Send $1. 


унде. & Lab Apparatus 
HARRY ROSS 61F Reade St. NV. 7, М. 


They are mechanically 
pre-smoked and ready for 
you to enjoy the most in rich, 
sweet, cool, satisfying smoking. 


ny ferrous metal, Clear р 
raved with name of world famous 
N. Y. optical manuf; 


waliable. Magn: 
boxed and 


Write for free booklet 
Dr. Grabow Pre-Smoked Pipes • Greensboro, N.C 


DRAINS collars, 
IRRIGATES - CIRCULATES - SPRAYS - 


1,001 uses. Stainless shaft. Won't rust or clog! Use 


1/6 HP motor or larger . . . 34 HP for up to 2,400 
Н; 450 GPH BO' high: or 1800 GPH from 25’ well. 
1" inlet; 34^ outlet. Coupling included free. $7.95. 


HEAVY DUTY BALL-BEARING PUMP. Up to 5.200 GPH: CUSTOM BUILT ON YOUR LOT FOR 
БАР чый with order. MONEY BACK GUARANTEE LESS $99 PER MONTH 


Centrifugal and Gear Pumps in All Sizes 
LABAWCO PUMPS, Belle Mead 3, New Jersey THAN 


T CRANDFATHER S 


SPEEDE 


The simple sensible Ked-l-Kut way as thou 
ands have AT А GOOD 
PROFIT. SAVE Г Я “LARS. SHOP 
TESTED PLANS **SPIRIT OF THE CENTURY". Narrow 
waist 83" tall or y straight “SPIRIT OF 
AMERICA'". EASY ILLOW ph; ki PLANS & 
LIFE SIZE PATTERNS tell all- MOVEMENT 
BROCHURE 542 up, heavy brass weight (Kuempel 
original) Westmins: Bell chime, movements 

us Dron: ING MOON dials. LYRE 


NO MONEY DOWN 


ndulums, 3 y Jiffy Joint-Kwik-Bilt [7 
Mu ay esto ae Mea me ss ДЈ 10096 FINANCING 
as folks done for over forty year 
Kuempel Chime Clock Works A Get FREE Brochure 
20 other Models Completely Poid For 
fo choose from In Just 12 Yeors! 
Investigate the Nation's most economical way to own а 


weekend cottage. Not o pre-fob or pre-cut! No giont jig- 
sow puzzles. Your cottage will be custom-built by moster 
craftsmen for you on your lot or acreage. The monthly 
poyment shown does not include inside finishing 


AMAZING, PERMANENT, NON-ELECTRIC. HIGHLY PRACTICAL. Save топу extra dollars by doing your own inside work, 
Conduct interesting experiments. Hundreds of uses. Retrieve valu- or let Jim Wolter do it for you and odd the slight addi- 
able meej items such а дар басе (гош fresh Ae i tionol cost to your monthly payment. Get full details today. 


Prices slightly higher in California 
212 offices Coast to Coast. Write for nearest office location 


HOME OFFICE Р.О. BOX 9128, Dept.PS-GTAMPA, FLORIDA 


Jim Walter i 


from 
Money Rack M you are not wel pleased. 
Боб (Wi. 5,02.) Has pull of 18 Ibs. on steel block... . 
-500 (Wt. 13 oz.) Has pull of 50 lbs. on steel block’. 
(Wt. 18 oz.) Has pull of 75 Ibs: on steel block > 
1 ) Has pull of 125 Ibs. on steel block : 
(Wt. 58 02.) Has pull of 225 lbs. on steel block.” | | 
Rod Magnets for Electric Guitars 14^ Dia: X 114^ 12 for 
Hot Pad Magnets. 10 for 31.00. - +..." Х 114 50 for 
С 85 Science Experimenter Kit of 8 magnets |. 2 22200 0 
‘Send М.О. or check. We pay postage. Sorry no C.O.D. 
MIAMI MAGNET COMPANY, 3240 М. W. 27th Ave., Miami 42, Fla. 
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Now! For less 
than 320099 eS 


INDUSTRIAL 25 TO 50 MCS. 


2-WAY RADIO 


The “‘Messenger-202” gives you all the pep, power, and 
performance you need for solid business communications! 


ss, the “Messenger 202" 
ross the miles with the crisp 
ty that gets things done! A complete 10-tube (including 
) crystal-controlled AM transceiver, the ‘20: F. C. 


'er—built-in "squelch" —auto! 

tomatic noise limiter circuits—and provision for 37 tone 
selective calling system. Designed for easy operation—fast, smooth 
installation—and simplified maintenance. Only 5%"x7"x11%". 


[i ee 
WRITE TODAY 


E. F. JOHNSON COMPANY 


2001 Tenth Ave. S. W. • Waseca, Minnesota. 
Please rush full details on the "Messenger 202'* 


е! WAY, 
г your Business” NAME. 


JOHNSON 


Manufacturers of World's. Most Widely Used P 


ADDRESS. 


сіту. STATE. 


KING MIDGET ^ mara 
low Priced Car” 
Drive it for 75e а week, Rider Agents Wanted. Send 
full details, dealer price. Or send $1 (refunded first ler) for this plus 
Service and. Repair Manual and 16 5x7 photos of car and factory. 
MIDGET MOTORS CORP., 


for 32 page hook. 


Athens 2, Ohio 


) NEW WI-FI 
.) PERFORMANCE 


The Exciting NEW BENJAMIN 


MODEL 422 
CO: 10-SHOT SEMI-AUTOMATIC 


.22 PELLET PISTOL i 


EXTRA MARGIN 
BENJAMIN'S Unique! 
Bi DOUBLE SAFETIES 
AT LAST — ап Amazing New Handgun 
that orates the Characteristics 
us Training. nd Match 
loors and Outdoors LOWEST] “ 


cally Reliable, MODEL 42 
BENJAMIN PEAK POWER and ACCURACY with In- 


2 combines Traditional 


стве Firing Speed — Smooth JAM-PROOF. AC- 
TION (no ramrod for cleaning pistol bore required) 


KEEPS SHOOTING & SHOOTING & SHOOTING & S 
FAST AS YOU CAN SQUEEZ 
Benjami 
ot & Re- 
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Tape Changer: It’s Here at Last 
Continued from page 94 

9 Push the tape against the erase and 
playback/record heads. 

9 Pull the tape away at the end of the 
reel and rewind it into the cartridge. 

Ф Lower the platform to slide the re- 
jected cartridge under the stack on the 
adjacent platform in the well. 

9 Lower the next cartridge into playing 
position. 

With the many cams, lever arms, spring- 
loaded pins, and such needed to do these 
jobs in sequence, jamming could be a 
problem. But clearing the machine needs 
only the turn of the sequence wheel— 
reached by raising the hinged lid—to the 
“load” position. At this point, it is ready 
to go again. I found it impossible to bug 
the machine so badly that it could not be 
easily corrected with the control wheel. 

Tape editing is out. Reason: inaccessi- 


| bility of the tape both in the cartridge and 


in the machine. Splicing one program to 
another is equally inconvenient, but the 
limited accessibility of the tape is played 
down by 3M executives who view the 
Revere cartridge system primarily as a play- 
back device. You can stack cartridges for 
15 hours of continuous music. 

Already Columbia and Musictape are 
issuing prerecorded cartridges. Columbia 
has released about 50, Musictape about 12. 
Both include classics, pops, jazz, and show 
music. A 48-minute Columbia cartridge 
lists for $9.95—against $5.95 for a 50-min- 
ute stereo record. However, the cost of 
playing cartridges is considerably reduced 
if you make your own tapes: a cartridge of 
raw tape costs $4.75 and will yield 48 
minutes of sound. 

The Revere stereo-tape cartridge system 
sells for $450, about $100 more than a 
comparable reel-to-reel four-track stereo- 
tape machine. What makes it worth the 
difference? Convenience. If you have ever 
had to thread a tape machine in a slightly 
darkened room, or cursed a reel of tape 
that has been spilled all over the floor, or 
listened to your wife’s complaints that she 
won't play the thing because she can’t work 
it, then the convenience may be worth the 
extra $100 to you. 

The 3M people are counting on buyers 
finding the machine so convenient that they 
will buy lots more tape. If 3M is right, the 
automatic tape changer may make tape as 
popular as LP records. mu 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch - Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all— results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!" 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H®, Ask for it at all drug 
counters. 


EEP OWNER 


Re-Power NOW with a V-8 or 6 Cyl engine—Use 


Ford - Chev - Mercury - GMC - Pont - Stude - Dodge or Plymouth 
in Jeeps, Jeepsters, Sta-Wgn, Trucks, Kaiser & H. J. cars. Con- 
version Kits $43.35 to $56.90, Want fast action? Give us full infor- 

d $15.00 Dep. and we will ship correct kit. Bal. COD. 
Send full amount tor prepaid shipment. Wire, phone or write today. 
Details FREE. 


HOOSIER MACHINE PRODUCTS CO. 
314 S.E. 6th St. Phone 276-3442 Pendleton, Oregon 


DUPL/-COLOR 
AUTO 


1SPRAY 


DUPLICATES 
ORIGINAL CAR COLOR 


make your own 


he Gem Maker comes complet 
necessary equipment, Including a super-charged 
diamond blade for sawing, and all the wheels for 
grinding, shaping and polishing; also complete 


fay for Internation ana litera: 
ture, 


B&I MANUFACTURING CO. 
Dept. $ Burlington, Wis. 


$10.00 Down 
$6.00 a Month 
Complete with 
Clinton 2% H.P. 
engine 
Omaha, Nebr. 


A BODY LIKE MINE 
IN SHORT TIME with famous 
DAN LURIE BARBELLS! 


vs 07.90-48 


Edd мом А 
БА m check or money order 
yn 


DAN LURIE BARBELL CO. 1661, $-6 Utica Ave, Dept. 370F, Brooklyn 34, N.Y. 


Briggs & Strattoz: — Clinton 
New Gas Engine Sale 


Never before, and perhaps never again—this offer of brand new 
rines uding 1 yr. 
Tor go-carts, scooters, 


genuine Clinton and Bri & Stratton е 
tractors, mowei rators, pumps, sprayers, etc. We bailed out 


S^biz factories who needed ‘cash and the savings are yours while 
quantities last. Act fast. 


price 
pecial 


$29.95 


for ....$59.50 
& Stratt 


shaft 
ttie control. 
нае ready to tackle 


meag -592.60 


1.50 


2 for $130.00 0 for 67: оо 


Clinton—34.95 " 
Model 400, rugged 4 cycle model. í 
Alum. Block, castiron cylinder f 
Rope start—9" std. shaft ЭД Q5 


D 1107 
For .. . . -67.50 


31/2 h.p. Clinton—39.95 


A big engine with big power, Mod- 
el 406, 4 cycle, rope start, 34" std. 


itm 406 39.95 


267 ка 77.50 


Remember thes. es are absolutely perfect and xtandard and 
under factory warranty. Money back gua Order now while 
Stocks are complete. Factorles-—write us on a 


surplus to your needs. Send 10€ for 100 pai catalog. 
MASTER MECHANIC MFG. CO., Dept. В 


Southern Customers write Dept. B-663, Box 65, Sarasota, Florida 


A Complete Miniature Machine-shop! 


Metal — Plastics — Wood 
+ Turns • Threads • Bores 
+ Drills + Mills + Grinds 
+ Polishes • Buffs • 900- 
7200 rpm • 16"of bench space 


BASIC UNIMAT: 
$139.50 (includes high-efficiency motor). WRITE FOR FREE CATALOG. 


AMERICAN EDELSTAAL, INC., DEPT. H-F, 350 BROADWAY, N.Y. 13, N.Y. 


GIANT 4-FOOT 


Stays Aloft Hour-After-Hour Ñ 


Ann AT Flyer is so unique it's protected by a U.S. 
patent. assembled, 5! YER takes off in even 
the most gentle breeze. Flies and stunts for hours at 
the end of an ordinary spool of-thread. Easy to get 
aloft too—don't run with оп" throw it—just hold 
SKY FLYER into breeze; release—and up she goes—to 
climb thousands.of feet. Not sold in stores. Only $2.95 
post paid. Seríd today, money refunded instantly if 
not delight: Y FLYER 


Tes for each | 


Enclosed is $. 
1 SKY FLYER wanted). 


| NAME 
| ADDRES: 
2 Mile High ciTY:. 


GET MAXIMUM FIRE POWER 
PLUS A LIFETIME 


TUNE-UP WITH 


Е RIEN. 
HE MOST ADVANCED 
6N/7. ELECTRONIC 


IGNITION SYSTEM 


Eliminates spark plug, points and condenser replacement 
Special heavy duty 400:1 coil 

High voltage Bendix transistor—zener diode protected 
Improves gas mileage, assures better acceleration 

Instant cold weather starting 

Professional, patented die-cast heat-sink 

Available NOW at leading auto 


stores and jobbers at low intro- 
ductory prices 


Erec one Lanonsronies ANC. 


Write for new catalog sheet and 
name of nearest dealer... 


1713 N. Ashland Ave. Chicago 22, Illinois 


Best Remover 


Refinishing 
Furniture 


Low-viscosity Klean-Strip Is a 
free-flowing remover that 
peels off all furniture finishes 
without making a gummy mess. 
Old finish stays wet and workable, can be 
wiped off easily, Leaves surface dry, clean, 
ready for new finish. Non-flammable, safe. 


KLEAN-STRIP PAINT REMOVER 


THE KLEAN-STRIP CO., INC. 
MEMPHIS 6, TENN.— WINNIPEG, MAN. 


Ба мави anne зних 
T BEL Tow DOWN 
| 


(2 1247 15” capacity * Power feds t 14” 
to 34’ a minute Provides for Grinding Knives in the Cutter- 


PLASTIC WOOD 


Handles like putty-hardens like wood! 


If Your Car Goes in the Mater 
Continued from page 4 

as the vehicle rapidly filled with water. 
€ With windows closed, cars dropped 
on their sides or tops righted themselves 
before submerging wheels down. А car 
entering the water on its top with both 
windows open will probably remain in a 
wheels-up position as it submerges, and 
probably be found in a wheels-up position 
on the bottom. When cars went to the bot- 
tom on their tops, no appreciable amount 
of breathable air remained trapped in the 

floor of the passenger compartment. 


What are your chances of escape? 


€ If your car is floating on the surface, 
wheels down, your best chance of escape 
is to roll down a window and get out 
through it. (In all cars tested, windows 
never failed to operate.) Presumably, lives 
are often lost when passengers panic and 
try in vain to open doors against water 
pressure. Or, finding their ear afloat, they 
decide to stay with it until help arrives. 
The most critical moments are those before 
the water reaches window level. The force 
of water rushing through a window makes 
escape through the opening very difficult 
until the window is below the surface. 

€ If your car sinks too fast to permit 
escape while it is still on the surface, move 
to the rear seat to breathe the air that re- 
mains. You can escape by opening the 
nearest window, opening a door (when the 
car is below the surface), or pushing out 
the rear window. Rear windows are usual- 
ly made of tempered glass that will disin- 
tegrate if pierced with a pointed object or 
struck with any hammerlike object. 


What about rescue methods? 


€ If you see a vehicle floating on the 
surface with all windows closed, shout or 
signal to the passengers to open the win- 
dows. If they can't, you'll have to break 
a window to get them out. The rear win- 
dow is best; you can pierce its tempered 
glass. Side windows, depending on the 
car's age, may be safety glass—hard to break. 

€ If the doors aren't sprung, they open 
easily once the car slips below the surface. 

€ When rescuing a person from a sta- 
tion wagon, try to open the tailgate. Tests 
indicated that persons trapped in a station 
wagon would probably have a better chance 
to escape if the tailgate could be opened 
from the inside. mu 
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MEN PAST40 


Afflicted With Getting Up Nights, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 

If you have these troubles, particularly 
getting up nights, then your condition may 
be traced to Glandular Inflammation ... a 
constitutional disease. Neglect of this con- 
dition often leads to premature old age and 
sometimes incurable conditions. 

The Excelsior Medical Clinic has a New 
Free Book that tells how thousands of men 
have been successfully treated here at Excel- 
sior Springs for Glandular Inflammation by 
NON-SURGICAL Methods. They found sooth- 
ing relief and a new outlook on life. 

This Free Book may prove of utmost im- 
portance to you. Write Today. There is no 
obligation. 


Excelsior Medical Clinic, Dept. B 6240, Excelsior Spgs., Mo. 


12 LB. PULL MAGNET n 95 


s 
75 
ATÁLOG де MAGNET seins 25c 
GUARANTEE/WE PAY POSTAGE 


АС! 
MAGNA MAGNETICS, TITI Sunset, Los Angeles 46, Calif. Dept. P 


SAMPLE F pan "X 


/ 


SAVINGS 
BONDS 


for a BETTER FUTURE 


COUNTERS // 
Eosily adapts to any machine where it 
D beser in cay position and spring will 
arm chrome plated. Hos J-hole flange mount. Size: "g, 95 
Top quality hand tally register — counts from 0 to 
fraternal group gatherings, convention, А 5 
Coat No. Т-669-4Ү......... (2) 
GOV'T Sonus 


ne MACHINE COUNTER 
is necessary to count up to five digits e 
allow for variation in olignment. AS digit counter with easily read 
wile, х 15/16" high x 1-1/2" deep, Cot. No. T669Y . .. 
9999. Easily reset to zero with a turn of the knob. 
f Veeder MACHINE COUNTER - New surplus. Reads 
(СТ) STOP WATCH 


All Transistor. 
At Crystal Se" 
price. Hos eor- 
phone, speaker 
and corrying сазе, 


Ee REGISTERS Oro 999929 
4 Yi 
45? am octuates register... arm may 
white numerals. Finish is "No Glare" block enamel, Ede and 
0709997 HAND COUNTER 
ga ideal for use wherever exoct counting is required — 
in 10's from Oto 9990. 1/4'' shaft, Foot mt. 
Famous brond stop 


watches. Precision 
made, Reconditioned 
like new. Quantity 
limited. 60 second 


260 PAGES of AMAZING BARGAINS! Government 
Surplus, Foctory Closeouts and hard-to-find items of 
all kinds, Special bargains іп U.S.Anny, Navy, Air- 
force and Industrial surplus — PLUS World's largest 
stocks of New & Used Hydraulic Equipment, ORDER 
NOW and Save up to 85%! | 

Your 50c will be refunded aith 


P Ns 
Only Süc E leh trary Ta e 


TO ORDER: Send check or М.О, 1/2dep. w/C.O.D.s. P.O.s accp'td 
from D&B firms rated F2\or better, Items sent freight or postage col'ct. 


2263 E. VERNON AVE., Dept. PS-63 
AL 


LOS ANGELES 58, CALIFORNIA 


Works 


Loosens Rusted Bolts 


nuts, screws, "frozen'' parts! 


LIQUID . 
Y WRENCH 


SUPER-PENETRANT 
BONUS USE: 
to quiet noisy ; valve lifters “ёа 


їп 
Seconds! 


emove gum, 


THEN ADD... 


MOTOR-MEDIC 


EXTRA LUBRICATION . . . 
SMOOTHER PERFORMANCE 


Both at leading dealers everywhere! 


sludge deposits! 


uet Y) SPLITTER 


NO.1:5 
«аһ boating fun! 
Write for FREE Catalog 


Í ALUMA CRAFT BOAT DIVISION • ALPEX CORP. 
| 1521 Central Ave. N.E., Minneapolis 13, Minnesota 


Smooth 18 ton hydraulic power splits big profits 
for you from the toughest woods, including Amer- 
ican Elm. 7 HP trailer unit squats under own power 
fo receive large logs without ‘‘dead"' lift. Has 2 
speeds, auto-shift and auto-stroke. 26” ram travel 
splits up to 34” lengths, any diameter—or, with 
extended frame and adjustable wedge, splits up 


Dealer to 52” lengths, any diameter. Write for details. 
шнен ТНЕ WACO AIRCRAFT CO., Dept. K, Troy, Ohio 


BOATS, CANOES, 
TRAILERS 


FIBERGLAS BOATS 


POWER GUN 
OPENS SEWER 
INSTANTLY 


Tells How 
To Clean 
All Drains 


(Helpful Data) 


SAVES PLUMBING 
REPAIR BILLS d 


Presto, one shot of this new POWER 
GUN removes Grease, Detergent, Roots 
in_ SINKS, КАГЫ, TOILETS. SHOW- 
ES j, HOUSE-TO-STREET SEWERS, 15" 
* pipe 200 Ft. easing reaction. 

rive a EE SKETCH of Plumbing Pipe- 
line in Buildings. Write for FREE BOOK. 
No Agent will call (CHICAGO PHONE 
Kildare 5-1702) 


MILLER SEWER ROD, DEPT. PSX, 
4642 N. CENTRAL AVE. 


Chai 
Reaction 
CHICAGO 30, ILL. 


140-Pound, CHROME DELUXE 
ee Dumbbell set оту 
100 зэ his is our inn set and H 
Training Aag ‘adjustable cwetghts is the 
POUND BEST way to keep fit; the ONLY way to A 
SET mon great strength and a perfect body. 
lest and best equipped barbell eu 
$1 2.80 Dany BUR gives great value and prices no 
one can equal. Buy from manufacturer. 
Extra SEND FOR FREE CATALOG 
VINE ORI BUR BARBELL CO. 


Lyndhurst 5, New Jersey 


u. 
y E Home Study 
Course and Bonus Gifts! Discounts on ban- 
jos, mandolins, ukes. Satisfaction or money back. 
Jj Free Color Catalogs, low discount prices. Write: 
СУ GUITAR WORLD, Dept. P-63 
2003 W. Chicago Ave., Chicago 22, Illinois 


F R E E K Y Мето dr prend 


runabouts, hydro- 
рен prams, sail 
oats, catamarans, 
air boats, hydrofoils, 
flying boats, and 
accessories. 


TAFT MARINE WOODCRAFT 


Dept. PS-663 * 636—39th Avenue N.E. * Minneapolis 21, Minn. 


OWN A U. S. GOVERNMENT. 


NEVADA'S GREAT BASIN 
Last Giant Oil Frontier 
Shell Oil discovered a multi-million dollar oil field in 


RAILROAD VALLEY. near Ely. Nevada. Many other major 
Companies have leased large blocks and put geological 


{о you while they last. Thousands of Ai 
bought oil leases now enjoy monthly incomes of $3000. 
Reserve your 40 acre lease in oil-rich Railroad Valley. 
Act today, choice parcels are going fast. 


зо DAY MONEY-BACK GUARANTEE 
DOWN 
ACRES 
$10 PER МО. 0 $110 FULL PRICE 
NEVADA OIL LEASE CO.. 
BOX 521 's 


LARGEST OIL LEASE AGENTS iN. FEDERAL LAND 


New Epoxy Coating for Shower Walls 

[Continued from page 139] 
taking down old plastic tile, wire-brush 
away the adhesive residue. If the wall was 
painted, make certain there are no chips, 
cracks, or peeling strips, and scrub down 
the surface. It’s also wise to try an incon- 
spicuous test patch over old paint. Epoxy 
coatings may not adhere properly to some 
poorer-quality paints. 

Temperatures. Apply and allow the coat- 
ing to dry at normal room temperature 
(about 70 to 75 degrees). If the room is 
much colder than 60 degrees, the coating 
practically stops drying, and if it’s above 
80, it will set up too fast. 

Present cost is about $5 a quart, enough 
to cover roughly 100 square feet. There 
are three or four companies presently mar- 
keting it, and others are preparing to enter 
the field, so it’s likely the price will come 
down some. 

Manufacturers say the coating has an 
expected life of about 15 to 20 years. Then 
it begins to alligator. In two or three years, 
the light colors start to darken, and the 
white and ivory shades may yellow some. 
This is standard for pigments and the 
change is uniform, so it's doubtful you'll 
even notice it. 

In addition to making a glass-smooth 
surface, the coating has another very usable 
quality—remarkable adhesion. For example, 
in addition to coating the wall around a 
tub, it will flow on and adhere to the por- 
celain surface of the tub—or any other fix- 
ture in the house. It will also stick tena- 
ciously to metal, ceramic, fiberglass, or 
masonry materials, inside or outside the 
house. Preparation of the surface is differ- 
ent in each case, but manufacturers! in- 
structions are clear enough. Follow them. 

Epoxy coatings aren't brand new, but 
this is the first type for home use. For over 
five years, boat owners have been applying 
it (in slightly different form) to any paint- 
able surface on their craft. The coating 
has also gotten a good workout in indus- 
trial applications. 

If you want to impress your friends, the 
two major chemicals in the base resin are 
epichlorohydrin and phenol. Now all you 
need do is pronounce them. Three firms now 
producing the epoxy coating for the home 
are: Klenk Epoxy Corp., Detroit; Wilbur 
& Williams Co., Inc., Norwood, Mass.; and 
Sapolin Paints, Inc., 205 E. 42 St, NYC. 
—John H. Ingersoll. 
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Classified Ads only $1.20 per word insertion, payable in advance. Minimum ad 10 words. 
To be included in August issue, copy should be in our office by June 21. No cancellations 
accepted after June 15. All advertisers using post office box number in ad must fur- 
nish complete name and street address for our records. Address orders to O. K. Kelly. 


1 AUTOMOBILES & 
MIDGET CARS 


CROSLEY Foreign car parts ci 
logue. Parts discount lub. Box 7, Elm 
New York. 


OLD Auto catalogs, reprints; hobby 
club, Enthusiasts, Box 451A, Mt. Clemens, 


eC IETS $29.95, Full Price less motor. 
Details 10c. Sportsmobile, 905 N. Broad, 
Philadelphia 23, Penna. 


2 AUTO SUPPLIES & 
EQUIPMENT 


JEEP Parts! For Military and Civilian. 
At great savings. Largest inventory. Cata 
log for owners nnd оре; Inquiries in- 
vil American Auto Parts Co., 1830-PS 
коч Kansas City, Mi 

BATTERY chi home type. 
Electrotone's . Wholesale 
rices. pans day — Free catalog. 


rii D, Enterprises, Inc; 
EL 7214, Shica 80, Ш. 


Owners—V8 conversions. Read 
Jeep Or Owners ad, page 185. 
RING-Valve Job "е агі "SN 
рери, Guaranteed! Nothing itl 
апу mechanics recommend! Motaloy, 
гапат 27, Penna. 


UTO shop welding repair training in 
world s largest non-profit welding school. 
Low tuition. Free booklet. Hobart Welding 
School, Box P-63, Troy, Ohio. 


NOW ... The Ignition System of To- 
morrow for Your Car or Truck Today! 
Kar-Life Transistor Ignition System elim; 
nates frequent costly ignition tuneups, re- 
placement of points, plugs, condenser. Im- 
proves engine performance, idle, accelera- 
ion, gas mileage. Makes starting easier. 
Saves you hundreds of dollars. Uncondi- 
tional money-back guarantee. For all 
makes, years, models. Complete kit $29.95 
—St lake, Year, Model. Whitney, 1919 
, Archer, Chicago 16. 


5 Parts, American Cars. Deduct 

50% Off List Price, Free Shipping. 

Michael Perna, 2101 N.E. 27 Court, ht- 
house Point, Fla. 


"ARTS Model “A.” List 25c (Refund- 
аме) Matco, Box 135, San Pedro, Calif. 


TRANSISTOR Ignition. 260/1 Coil. Man- 
Wi lerson. ее: 
ый Massachusetts si Bi 


GERS, Nn е Your Car 
professionally For 95. Easy Instruc- 
tions 25c. Conner, Án Bienville Ave., New 
Orleans, La. 


TRANSISTOR Ignition. Save gas, tune- 
ups. Points, ph last longer. Improved 

cold starting, igh-speed performance. 
ature De stems from $34.50. Free Liter- 
a 


3 AUTO тта 


ІСКОР Сат Pre-cut Kits. Eu 
een, Supplies. PIiterature 10c. Comst« 
rallers. Parsons 5, Kansas. 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


Advertising, Agencies for Advert 


Art Instruction, Cartooning, Sign 


Auto Supplies & Ee 


c 
Automobiles & Midget Cars 
. Outboard Motors . 
Body-Bullding Courses, Jiu Jitsu, 
Books & Magazines ...., 
Business Opportunities . 
Business Service, Inforn 


вчу "it Wholecaie 


Photo Supplies 
Camping Equipment & Tents 
Coins & Currency 


rs 
. Bird. Hamsters & Ре 


Electrical Supplies & Equipment 
Employment Information 
Engines, Motors, Ei 


Farms, Other Real Estate 


For Sale Miscellaneous: 
Formulas, Plans, Etc. 


Government Surplus . 
Hirh-Grade Salesmen 


Home Craftsman . 


Import-Export 
Inventions Wanted. 
Language Outfits . 
Loans By Mall . 


Machinery, Tool Supplies, Ete. 


Minerals & Precious Stones | 
Miscellaneous . 
. Model Supplies . 
Moneymaking Opportunities 
Motion Pictures & Color Slides 
Motorcycles, Bicycles & Supplies E 
Musical Instruments and Song Writers .. 


Of Interest, To Women 
Ola Gold, Jewelry, Watches 


Phonograph Records 
Photo Finishing. Photocopie 


Profitable Occupations . 


Radio, TV. Electronics, HLF! 
Remailing’ Service 


Таманы. поронев 

Treasure Finders & Geiger Counters 
es, Shrubs. 

Typewriters & Office Machines | 


Wateh Repairing | 
Welding, Soldering 


TRAVEL Trailer Shell Models, Exterior 
Complete. Vacation Now—Finish Interior 
Later. Save Half. Literature 20c. Doe- 
Wah-Jack Travel Trailer Co., Box 147, 
Dowagiac, Mich. 


4 MOTORCYCLES, BICYCLES 
AND SUPPLIES 


RECONDITIONED Motereyee моле. 
Large Stock Indian, Cushman. Cine 

tang, NSU Parts. Indian Motoreye le ‘Sales, 
Kansas City 27, Missouri. 


SPEED cams for Motor Scooters, 34 
Midgets, $15.00—Your Core. 50c for Auto 
Catalog. Weber Speed Equip., 310-C So. 
Center. Santa Ana, Calif. 


MINIBIKE $15, Gocart $15, Servieyele 
$25, less engines. Engines $4 up. мораа 
$30. Vespa $50. Harley $25, Isetta $175. 
(Mailorder only). Send 25c (35c for First 
Class Mailing) for Directory—Catalogue 
Number 113, listing these and Hundreds 
of similar bargains, homebuilders parts, 
plans, etc. Midget Motors Directory, 
Athens, Ohio. 


BUILD Your Own Cart, Trail or Mini 
Cycle frame for Less Than $10! Save 
507! Buy Kits, Parts at discount prices! 
Plans with information Only $2 each. 
Money, Back Guarantee. Cycle-Cart, god 

PS6, 2518 W. Cahuenga Blvd., Los An- 
geles, California. 


MOTORIZE your Bicycle, Complete 
Plans... $1.00. Go-Byk Industries, Fergus 
Falls, Minnesota. 


SCOOT'R-Bike. Parts to convert bicycle 
frame $4.95; wheels, clutches, engines dis- 
ront priced. Plans $2.00 refundable. Gil- 

liom Manufacturing Co., St. Charles 16, 
Missouri. 


,АНКНОРТ. монча Bargains, 
wholesale Parts. "Used. Directory 
35c. Bunico, 146-6G, "Covington, Virginia. 


MINI-Bike, Go-Kart, parts, accessories, 
frames, engines. Send Pic for 32 page 
catalog. Jerry Staver, Box 511-P, Janes- 
ville, Wisconsin. 


5 AVIATION 
PROPELLERS, Plans, bà pues for air- 
boats. snow-planes. 125 Lycomings, 


gauges, throttles, spark a plugs, wit wires, hose, 
oil Coolers, gaskets. Banks- 
Maxwell, Box 3301G, E Worth 8; Texas. 


PROPELLERS for Аігроаіѕ, Snow- 
lanes, Icesleds. Beautiful Colors. Boat 


M. 
log. Aerial Propeller Company, Box 692, 
Greenville, Texas. 


NASA Type na Wing Glider. Pho- 
tos, Data, $1.00. Plans, Kits Available. 
Flight Dynamics, Box 5443, Raleigh, N. C. 


5A ASTRONAUTICS 


ROCKETS: New illustrated catalog 25c. 
Single and Multistage Kits, Cones. En- 
ines, Launchers, Trackers, Technical in- 
formation, etc. Fast Service. Estes Indus- 
tries, Penrose 32, Colorado. 


7 ELECTRICAL SUPPLIES 
& EQUIPMENT 


‘TING Equipment 


And 


ELECTROPLA 
perra Bone $1 shor тоташа, жар: | 
рпі oee Daep. Dept NT SMS | prices. Free literature and sample. Sei- 


Hollywood Lu Supply, Dept. 
Union Pacific Ave.. Los ‘Angel eles 33, Calif. 


ROPE—Marine Or Industrial Big Sav- 


ings! Nylon, Dacron, Polypropylene, 14 to 
34. No Rot. Buy Direct, Free Freight. Free 
Price List. Cantrell’s, Box 201, Angola, 


Indiana. 
FIBERGLASS Boat Covering. Wholesale 


fert's, Box 1206-X. Green Bay, Wisc. 


POPULAR SCIENCE OPPORTUNITIES 


14 FIELD GLASSES, 


TELESCOPES 


BUILD your own Reflector Telescopes. 
Complete kits; Mirrors, Eyepieces, Tri- 
pods, all other accessories. Request free 
illustrated literature. Criterion Manufac- 
turing, Dept. KP-3, Hartford 1, Conn. 


OPERATE 3-Phase motors from single | 
phase. Plans $1.00. Donald Howell, Barnes- | acc 


ville, Ohio. 

ELECTRICIANS:—Get Kel-Ko, 4/way 
BX Cable Holder. Perfect qune eve 
Guaranteed! $1.35 each: 2 for $2.50 pos! 
раа. Kel-Ko, Box 2025, Kettering Ро, 


WHOLESALE —Appliance—Lamy 
Free listings. Seco, 112 South 20t 
Birmingham 3, Alabama. 


8 WELDING, SOLDERING 


‘WELD, solder, cut, braze. 1” welder 
complete $9.95. Flame-torch $3.95. Postage 
30c. 5 Ampere tev transformer, Welder 
$20.95 complete. F.O.B. Essay Mfg. Co., 

pt, A, Quincy 69, Mass. 

PRODUCTION Welders, 110/220 $69.50, 
39.50. Morris, 1070 Inner, Schenectady 3, 
jew York. 

HEAVY Duty 110 Volt Arc Welder, 
Braze, Solder, Weld And Cut Up To 14” 
Steel Plate. Complete With 1/16” And is 
Rods, Helmet, Gloves, Instruction ‘Book, 
Etc. $18.95 Postpaid. Try It For 7 Days, 
If Not Completely Satisfied, Your Money 
Refunded. Fully Guaranteed For Five 
Years. National Electric, Вох 678-B, 
Miami Beach 39, Florida. 


ACETYLENE Welding outfits new and 
used; ARC-welders; Eagle Tou. Dept. 
42, 5085 Broadway, Chicago 40, S 


9 MACHINERY, TOOL 
SUPPLIES, ETC. 


parts. 
Street, 


| 


MARINE conversion equipment, gears, 
accessories—Chevrolet, Ford. Buick. 
Catalog 
Works. 2920—'th Street, Berkeley, Cali- 
fornia. Dealer inquiries invited. 


11A GOVERNMENT SURPLUS 


oth- | 
25c. Star Marine Engine | 


SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes, kits, parts, war 
surplus. Send $1.00 for beginner's 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 144-page Catalog CN. 
Zamunda Scientific Co., Barrington, New 
jersey. 


JEEPS $68.11, Airplanes $75.20, Boats 
$6.18. Many others direct from U.S. Gov- 
ernment. For complete ‘‘Directory’’ send 
1.00 to Quality Surplus, Box 22163-P6, 
indianapolis 22, Indiana. 


GOVERNMENT Surplus Direct From 
Government. Jeeps $264.00. Radios $2.53. | 
Typical Prices. Guns, Typewriters. Cam- 
eras, Tools, Thousands More. Amazing | 
Low Prices. How. Where To Purchase. 
Merchandise Available, Etc.. Only $1.00 
To: Surplus, P.O. Box 50512, Dept. F, New 
Orleans 50, Louisiana. 


DYNASCOPE—Amazing world famous 
reflector telescope. Request free brochure. 
Criterion, Dept. DS-10, Hartford 1, Conn. 

FREE Catalogue! Thousands war sur- 
plus optical barg: Lenses, Prisms, 
Telescopes, Binoculars, etc. Send $1.00 for 
10 Lens Hobbyist Set and Project booklet. 


| G. Jaegers, 691 vest Merrick Road, Lyn- 


JEEPS—$223.83, Typewriters—$4.15, Ra- i 
5—$6. 


dios—$2.65. ^ Boat: 18, Televisions, 
Guns, Cameras, Recorders. Watches. Typi- | 
cal unius Prices. Exciting Details Free. 
N. Enterprises, Box 402-S7, Jamaica 30, 
New. York. 


GOVERNMENT Surplus 
Where To Buy In 
PS Surplus 
Building. Wa: 


How and 

Your Area. Send $1.00. 

Information. Headquarters 
ington 6, c. 

JEEPS UM [s boats $6.20. airplanes, 
walkie talkie: uns. cameras. thousands 
of items typically at 90% savings or bet- 
ter. For complete information send $1.00 
to Surplus Service, Box 820, Holland 2. 
Michigan. 


JEEPS—$111.26, Boats—$6.38, Typewrit- 


MACHINIST Tools Factory Direct. 
GEmpbell Tools, 1424 Barclay, Springfield, 


10 ENGINES, MOTORS, ETC. 


DIESEL Injector Parts and Fuel Pumps 
Wanted GM51-53-71-110. Mayer, 2093 East 
19 Street, Cleveland 15, Ohio. 

LAWNMOWER Parts Wholesale Catalog 
Free To Dealers And кеген Shops. Ell- 
virgen 15 Canal Street, Port Jervis, New 

ог 


ers—$4.17. Thousands items direct from 
Government in your area. Complete 
Surplus Information, 


“Gut $1.00. 
1402-PSS, Englewood, Colorado. 


12 BODY-BUILDING COURSES, 
JIU JITSU & ATHLETIC 
EQUIPMENT 


“GIANT Arms." Dr. Young's, D. 
Revolutionary discovery, $2. Satisfaction 
or refund. Gaucho, Вох 9309-56, Chi- | 
cago | 


REWIND Motors 
structions $1.00. 


wis Manufacturing, 
Howell 11, Michigan. 


oue Complete in- | 


$1. 
| Market, ‘Wiiminigton 99, Delaware. 


BUILD powerful arms, пові, shoulders! 
Fonsad, Bi 100 | 


22 exercises, X 601-C, 1100 


GAS Engines ''Continental'" 4 Н.Р. 6-1 
Reduction (AUIOR) Were $150.00 Now 
59.95, (New) Freight Paid. Details Free. 
lorthern, P.O. Box 76, Boston 14, Massa. 


chuseti 
W BOATS, OUTBOARD 
MOTORS 


atterns, 
new illustrated 


size, auio ninapa boat. 
719-38 fi 


. Bi 


5 to Bulld а Boat' 
$2 50. Cleveland Boat Blueprint 
Co., Box 1651, Cleveland, Ohio. 


BOAT Plans, Frame Kits, Full-Size Pat- 
terns! 80-page catalog ШИ АМЕ. оуег 40 
Build-it-Yourself boats 50c. Glen Marine, 
9182 Rosecrans, Bellflower, Calif. 


NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free Catalog. 


Stokes Marine Supply, Dept. 23, Cold- 
water, Mich. 

Outboard Motors—Close 
out! E отт 359.50, Ta h.p.—$198, a | 


288, M Rp sale? 44 DID $378 
mud p. electric generator—$588, 1962 
—15 h.p.—$638. We ship anywhere or hold 
on our layaway plan. Factory warranty. 
Electra Marine, S. 1427 Broadway, 
Brooklyn, N. Y. Tel. 212-GL-5-0122. 


Hardner $2.50/quart. (Quart covers опе 
yard cloth). Color, your choice, Жс 
unit. inner, cleaner—85c/pi Cash 
with order. Migeratt: 4830 шаа St. 
Pittsburgh 1. 
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BIG Muscles Fast—Gain 
arms, 10” on chest in just 7 
10¢, Sinkram Body Builders, Es 86° 14, 
Box 11, Brooklyn 36, N. Y. 

OUTSTANDING Physical Development! 
Any age. New Guaranteed Discovery uses 
only a Rope! Strength, Health, Misc 
Gain—Reduce. Free information. 
cise, 4834-A Art, San Diego 15, California, 

PHYSICAL Perfection: Reducing. Gain- 
ing, Muscles, Longevity. Mail 25c for all 4 
Guaranteed: To: Sid’s tem, 
8421-C Evergreen, Southgate, 


ES о. QU on 


Californie, 

KARATE, Judo Books: Send 25с Coin | 
For Descriptive Lists To: iardparie Books, 
Box 395PS, Tarzana, Cali: 

ORIENTAL powerful е building. 
gucke, simplest, most efficient method. 

quipment unnecessary. Satisfaction guar- 
anteed. Only $1. Cosmos, 5083 Victoria, 
Vancouver 15, Canada. 

. DEADLIEST Kungfu Karate "Iron. 


о Break Bricks 
Within 100 Days. Prof. Wong's 
“Kungfu,” $5.00. 


tal Book Sales. P.O. Box 1183, Oakland 4, 
Calif. Free Literature. 
BUILD Mighty Muscles! Amazing self- 


training course on records. Send $2.95 for | 


complete album. National, Box 4241, To- 
ledo 9, Ohio. 


ATE Building. New Methods. Stu- | 


dio, 703 Forest Hills, Wilmington, N. C. 


PUSHED around? Don't take nonsense 
from bullies. Surprise them. Easy when 
you know Police Jiu Jitsu. Complete il- 
lustrated course in one volume. Send $1. 
Now. Satisfaction guaranteed. Books Pub- 
lishing Co., Amityville 39, New York. 


Send | 


$5.00. 
Two Books $9.00. Orien- | 


| Heilite, 1380 So. Sacramento, Loi 


brook, New Yorl 


SATRON CAT books, star-atlases, 
free list. Herbert Luft, 69-11 229th St., 
Flushing 64, N. Y. 


; 15 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY, 
TRAPPING 


FOCUS on target, split image Hunting 
Rangefinder instantly shows true range 
for deadly accuracy every shot. Perfect for 
varmints. Also Golf and Archery models. 
39 95 up. Free literature. Federal Instru- 
monk 92-60C Queens Blvd., Rego Park 74, 


7 10.000 GUN Bargains!!! Modern—An- 
tique Guns—Accessories . . . Giant 128 
раге Bargain Catalog $1.00. Agramonte's, 


E - pure Wholesale Catalog. Heads, 
spinners, Lure parts, sinker melde dies 
Reels. Finnysports, (PE), Toledo 14, Ohio. 

5000 GUNS, Swords, War Relics. Cata- 
log 50c. Smith Museum, Runnemede, N. J. 
CANNON Fuse 3/12 Diameter, Water- 
Proof, Burns Under Water: 10 6—81. 
25 5200. Postpaid. Willam Zeller, 


EN Michigan. 
JAP rifles altering American no» 
$6.00. Jap shells $3.95, ос. 


a MAE Ate 
Shop. West Branch 10, ‘higan. 
|16 CAMPING EQUIPMENT 
& TENTS 
TENTS, 300 styles (most erected on ee 
play). Camping Trailers, Sleeping an 


arpaulins, Flys, Canvas Yard 
Aluminum Tent Poles, Stakes, Cots, "Fables: 


| Refrigerators, Stoves, Lanterns, Heaters, 


Cook Sets, Cantona, ess , Water 
Bags, Касы A d Dehydrated 
‘oods, Cam 25c for new 


Fi 
glant catalogue, includes camp sites and 
complete handbook). Morsan Tents, 810-G 


Route 17, Paramus, New Jersey. 


GIGANTIC 1963 Catalog—the “Bible” 
for every camper—116 pages fantastic sav- 
ings on tents. sleeping bags, camping wear: gear, 
clothing and government surplus! 


from our $1,000,000.00 invento: кез ауе! 
Send 25c today for catalog. pent: 
| Dept. P.S., 429 Market Street, ОКА 


phia 6, Pennsylvania. 


FREE Folder on newest Heilite camping 
trailers, $575-$745. Make camping fun for 
entire family! Compact, foldou! 
engineered for rugged back count! 


i, Cali- 
forni: 


17 DOGS, BIRDS, HAMSTERS, 
RABBITS & PETS 


RAISE Rabbits on $500 month plan. 
Free «ана. White’s Rabbitry, Mt. Ver- 
non. Ohio. 


TRAINED, registered Ба $25. pip- 
pies $20. Catalog 25c. Clayco Beagles, 
lenrietta, Texas. 


DESCENTED Skunks $9.99. Price List 
10c. Animal World, Elwood, Kansas. 


LIVE Seahorses, marine specimens, 
aquarium supplies. Illustrated catalog 10c. 
MA r= Life, Dept. 107, Box 626, Dania, 

lorida. 


18 EARTHWORMS, CRICKETS, 
FROGS 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill Texas. 

FREE Literature—We teach you how to 
raise, sell fishworms, crickets. Hybrid red- 
worms 3000—$5.95, 5000—$8.95. 10.000— 
$16.95, Postpaid. Carter Farm-12, Plains, 
Georgia. 


MEN!—Women! Make Money Raising 
Bait for Us at Home. Free Details. Red 
Wigglers, Warsaw 3, Indiana. 

AFRICAN Worms—Large, 500—$7.00, 
1,000—$12.50. Junior Bait Size, 500—$5.50, 

10.50, очра, (Dealers Wanted) 


Ozark Worm Farm-V, Willow Springs, 
Missouri. 
19 FARMS, OTHER 


REAL ESTATE 


CANADIAN Lands, seized and sold for 
taxes. Our 46th annual series of lists de- 
Scribe many choice properties, situated 
from coast to coast, acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre, guaranteed perfect title, 
small monthly payments, no mortgage. 
Beautifully situated hunting and fishing 
camps, where there is real sport; summer 
Cottage sites, heavily wooded screages, 
Now is the time to invest in Canada’ 
minerals, forests and farms, Write to-day 
for free twenty page booklet with full ex- 
planation, Tax Sale Service, Room 301-H, 
5 Bloor Street, East, Toronto 5, Canad: 


FLORIDA Campsites—deep in the heart 
of the great Ocala National "Forest. Abun- 
dance of game, best fishing. Warranty 
deed. Unrestricted—pitch tent, park trail- 
er, build lodge. Free maps and photos. 
Winfree Vernor, DeLand, Florida. AD- 
60088(Q-O) 

CANADIAN Vacation Lands: Full price 
$385.00. 40 acres, $10 month. Suitable cot- 
tage sites, hunting, fishing, investment. 
Free information. Land Corporation, 
3768-D Bathurst, Downsview, Ontario, 
Canada. 


POPULAR SCIENCE OPPORTUNITIES 


INVESTIGATE Accidents. Earn $750 to 
$1,000 monthly. Men urgently needed. Car 
furnished; business expenses paid. No sell- 
ing. No college education necessary. Pick 
own job location. Investigate full time. Or 
earn $8.44 hour spare time. Write for Free 

Book. No obligation. Universal, CPS-6. 
6801 Hillcrest, Dallas 5. Тех: 


VENDING Machines—No Selling, Oper- 
ate A Route of Coin Machines and Earn 
Amazing Profits. 32-Page Catalog Free. 
Parkway Machine Corporation, 715PSP 
Ensor Street, Baltimore 2, Maryland. 

EARN Money raising fishworms for us! 
Write: Oakhaven-7, Cedar Hill, Texas. 

FREE Literature—Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, Ga. 

INVESTIGATE Auto Accidents—Pays up 
to $750-1,000 a month. Investigators need- 
ed everywhere, part or full time. Car fur- 
nished; expenses paid. No selling. Meet 
interesting people. We train you spare 
time at home in weeks. Hold present job 
until ready to switch, or start own inves- 
tigating business. Free information, No 
obligation. Liberty School, Dept. C-25, 
1139 West Park, Libertyville, Illinois. 

BARGAINS! Buy wholesale! Save 
money! Free catalog! Norris, 273-CQ Mer- 
rick Road, Lynbrook, N. Y. 

BECOME independent with your own 
| franchise business. Thousands earning 

handsome incomes. Request interesting 
facts today. National Franchise Reports, 
Ү-528, 333 North Michigan, Chicago 1. 

SHARPEN—Scissors, pinkers, clippers. 
Inexpensive, capable machines. . . . 
Blackhawk, Sheldahl, Iowa. 


SELL Business Cards. Make $2.50 on 
$5.00 order. Send $2.00 for Sales Kit to 
Cardprinters, Box 735, Galesburg, Ill. 

SWIM At Once—invisible swim aid for 
men, women, children; 1/25" thick, 4 oz.; 
worn under bathing suit. Demonstrator 
$6.95 ppd. Check or money order; state 
waist E ге. Also many other new interna- 
tional patented articles. Reps wanted, 260 
for details, refundable first order. С & R 
Industries, 59-15 71 Ave., Brooklyn 27, №. Y. 


CAROLINA Coast homesites in Beauti- 
ful Boiling Spring Lakes! High, dry, pine 
wooded 10x130 Tots—$10 down, $10 month. 
Good roads. 50 freshwater lakes. Excellent 

hing, ш iting. Championship 
course ready for 

ear round. Satisfaction guaranteed. Free 

erature. Boiling Spring Lakes, South- 

port 2-G, North Carolin: 


STROUT Catalog Free All-New Sum- 
mer issue, 162 [7 ges. Selected Best-Buys of 
‘Thousands of New Listings coast to coast, 
photos galore!—Farms, Homes, Businesses, 
aterfront, Vacation, Retirement. Over 


golf 


450 offices, 34 states. Exciting Catalog Free | 


from i the gorda. 2 Largest. Strout Realty, 
50-ZB E. N. N. 7-28 


born 
Spring St., 1. A. 13, Cal. 


FLORIDA Lake Living! Homesites near | 
$390 Full | 


everything—Established area, 
Price, $5.00 Month. Information write 
Lake Weir Shores 41, Silver Springs, 
Florida. Ad 6-1070-(F-0). 


FLORIDA Mobile Homesites—Deluxe, 
Beautifully Wooded—only $195 at $10 
Monthly. On prominent Highway, 28 miles 
north Panama City, Electricity, phone: 
daily mail delivery. Desirable Neighbor 
Colored Maps, full information—Free! 
Owen A. ‘ood, Fountain 16, 
(AD58090(F-2). 


$1 ACRE—Canadian Border—Hundreds 
campsites, islands, farmlands directly from 
Tax Authorities (non-profit). Lists, Ph 
tographs mailed: Bureau, 56 Cherch, To- 
ronto 1, Canada. 


20 TREES, SHRUBS, 
ROOTS, HERBS 
RAISE Cactus From  Seeds—Variety 
Packet With “Raising Cactus" Booklet 
$2.00. Cactus Books And Specialties Cata- 


log 10c. Field, P.O. Box 123, Glendale, 
Arizona. 


22 PROFITABLE OCCUPATIONS 


Florida. 


lay. Resort motel open | 


Schi. E^ Ш., 810-ZB S. | 


LEARN LP-Gas Carburetion. Big new 
field! Servicemen needed for tractors, 
trucks, forklifts. Work spare-time, full- 
time, rural or city. Free information: J&S 


; Carburetor Co., . Box 10391-T, Dallas 
7. Texas. 


AUCTIONEERING—Resident and Home 
Study Courses. Diploma granted. Auction 
School, Ft. Smith. Ark. 


rt: "609 Unusual, Successful 
Box 1001-M, Evanston, Illi- 


MAKE money Writing Short Paragraphs. 
Information Free. Barrett, Dept. Ca6B-F. 
7464 No. Clark, Chicago 26. 


23 BOOKS & MAGAZINES 


"PROPHET Elijah Coming Before 
Christ" Wonderful k Free. 58 Megiddo 
Mission. Rochester 19, New York. 

NATIONAL Geographic Magazines, Any 
issue, 1888-1960. Periodical Service, Box 
65-PS, Wilmington, Delaware. 


ATHEIST Books. Catalogue free. Truth 
Seeker Co., 38 Park Row, New York 8. 


BOOKS! Elusive, Located! Free Lists. 
Mel, 12725 Flatbush, Norwalk, California. 


* 


FREE lists. Books. Magazines. Fearlessly 
Opposing Religion; Drugless Health Books; 
Communist and anti-communist books. 
State which list. Superior Books, 

2832, San Diego 12, Calif. 


BACK issue magazines, reasonable. 
воска, 950 Columbus Ахе., New York, New 
ork. 


FREE catalog of illustrated books on 
costume, corsets, boots, etc. Naboma, Box 
20725, Los Angeles 6, Сашай р 


MYSTERY of Jui $ 
mentations of Judas $1.50; "Hell Disproven 


$1.50. Christian Researchers, Box 205, 
Charleston, Illinois. — А 
BOOKHUNTERS! Send Wants! Atlantic 


Book Service, 10 Cedar, Charleston 29, 
Mass — — бър 
MEN: 52 Pages of Cartoons gathered 


from 45 yrs. barbering. $1.00. Mel The 
Barber, Box 201, So. Tacoma 9, Wash. 


A ‘TION: Read Notes on Guerrilla 
War—Principles And Practices by Colonel 
uen Ney, $3.50. Command Publications, 

Box 6303, N.W. Station, Washington 15, 


24 HYPNOTISM 


FREE Hypnotism, Self-Hypnosis, Sleep- 
learning Catalog! Records, Tapes, Books, 
Courses, Equipment! Drawer PS400, Rui- 
doso. New Mexico. 

HYPNOTIZE Self, Others while asleep 
with amazing hypnotic phonograph rec- 
ords, tapes. Catalog free, Research Asso- 
ciation, Box 24-G. Olympia, Washington. 


FREE Illustrated Hypnotism. Selfhyp: 
nosis Catalogue. Write: E pnotist, 821 
Sunset, Hollywood 69P, California. 

HYPNOTIZE Unnoticed, quickly, effort- 
lessly, or refund! Thousands delighted! $2. 
Minter, Box 244-A, Cedarburg, Wisconsin. 

"LATEST Hypnotism Methods!" Imme- 
diately! manuel includes ''Self-Hypnosis!'" 
$2.00 postpaid. Brugenheimer Company, 
Box 201-7, Lexington, Massachusetts. 

HYPNOTISM. Selfhypnosis. Guaranteed 
home study courses. Diploma awarded. 
Free particulars. School Hypnology, East 
Meadow 1, New York. 

HYPNOTIZE Successfully In Three 
Hours! ''Instantaneous," “Опе  Woi 
"Against Will,” Methods Exposed! Com- 
plete Illustrated Course Plus  ''Secret 
Nerve Pressure Technique," ‘Getting 
Willing, Cooperative Sul jen Easily," 
“Chevreul's Pendulum,’ “Two Hypnoisks, 
*'Sleep-Learning'" Information. $2.00. Re- 
sults Guaranteed! Arthur Fowler, Box 
4391. Woodbury, New Jersey. 


HYPNOTIZE unnoticed! Patented new 
hand device makes you a Hypnotist nm 
day or refund! Hypnotist’s Handbook 
cluded! $2. Hypnosis Foundation, Box Кл 
La Mesa 2, California. 


HYPNOTISM! Conquers! Cures! 
illustrated catalog. Psychologist, Hox 6 Col 
Lemon Grove 2, California. 


WORLD'S largest catalog free. Merlin 
Enterprises, P.O. Box 613, Los Catos, Calif. 


"ORIENTAL Hypnotism,” $1.30. Most 
powerful. Control others. Bye in- 
stantly! Eaton, Box 1242-] nta Rosa, 


California. 


HYPNOTISM—sleep learning—self h; 
nosis! Thirteen exciting modern methods. 
Learn or pay nothing! Airmail name for 
approval offer. Forum, Division 
H2106. 608 South Dearborn. Chicago 5. 


BOOKS located! Mystery, Science- 
| Fiction Bookfinders, Box -PS, San | free 
| Diego 12, Calif. 
SAVE TO 83% on Books, Records. Free 


Catalogue. Discount Reader's Service, 
SEC-5435 Upland Way, Philadelphia 31. 


BRITISH Book Bargains. Any subjects. 
Catalogue free. Transanbooks, Wantagh, 
New York. 


FREE—Freethought book list and sam. 
ple Rationalist magazine “The Liber: 
riendship Liberal League, Inc., Thomas 
Box S, 5233 N. 5th St., 


Paine Center, 
Phila. 20, Pa. 


CIVIL Service Guides and Do-it-your- 
self books. Free lists. Raymond's, Dept. 
[4 917 N.W. 65th Street, Seattle 7, Wash- 

ton. 


SELF-hypnosis may help you тап 
bs Dynamic new concept of learning 
ckly, easily! Book! Tape! Record! Free 
Wterature. McKinley Publishers, Audio 
Debt. Box 3038, San Bernardino, Cali- 
fornia. 


HYPNOTIZE Quickly! Certainly! Amaz- 
ing Power! Mastery! Men, Women Respond 
Willingly! "Against Will" "Unnoticed." 

lods Exposed! Entertain! Self-Help! 
Aid Others! Complete Course! Ilustrated 
Send $1.25. Ducrun, Box 4147-Е1, Jersey 
City 4, New Jersey. 


FREE Hypnosis—Sleep Learning Cata- 
ies. неспа 2407-P.S. Catherine, Dallas 
. Texas. 


CHROME Plating, Instructions, Equip- | 
ment and Supplies. Platers’ Supply, P. O. 
Box 565, Lugo Station, Los Angeles, Calif. 


BLUE Books. Catalogs Free. United 
Book Service, Box 53, Wilmington, Cali- 
fornia. 


HYPNOTIZE Others—Unnoticed. Quiet- 
ly, Quickly, Safely. Sure-Easy Instruc- 
tions $1.00. Rorick's, Cincinnati 26, Ohio. 


HYPNOTISM—Little known method. 


Free information. Dr. Azadian, Fowler, 
California. 
25 MAGIC TRICKS, 


PUZZLES, ETC. 


BE A Magician! Introductory Catalog | 
with Free Trick, only 35c. Ireland, 109-T 
North Dearborn, Chicago 2. 


WORLD'S finest professional magic 
Joker noveltles, Giant illustrated catalog 
10с. Top Hat, Evanston 13, Illinois. 


POPULAR SCIENCE OPPORTUNITIES 


COIN collectors! Learn what your coins 
are really worth. Send 25c for sample or 
$3.00 for next 12 big issues. Coins Maga- 
zine, Coin Street, Iola, Wisc. 


LINCOLNS For Sale 20c Each: 1909, 
1910, 1911, 2, 1914, 1916-р, 
1917-D-S, 921, 1925—D-S, 

a D-S. 1934-P-D, 
D-S. John Gardner, 


Box 408, Colorado Springs, Colorado. 


40 PAGE illustrated United States and 
in list 10c. Stony, 260 Wash- 


Canadian coi 
ington, Boston 8, Mass. 


FASTEST same-day service to magi- 
clans everywhere for 40 years. Send 10c 
for Douglas famous Catalog 500 Tricks, 
с ntaining d maie for pocket, parlor, club, 
age. as Magicland, Dept. 52, Dal- 
las, "Texas" 

WORLD'S Finest Magic Catalog, $2.50. 
($2.00 magic included free). 3000 Tricks, 
Pocket, Stage, (408 . Kanter's, S- | 
200 South 13th, Philadelphia 7. 

1000 LATEST Tricks, Jokes, Magic! De | 
Luxe Edition! All new! Hot Off Press! 160 
Pages thick! Bigger-Better than ever! 
Special for June! Only 10c. House of 1000 

steries, Dept. PS6C-63, Monroe, 
necticut. 


26 COINS & CURRENCY 


25 DIFFERENT coins from 25 foreign | 
countries. $1.00 bargain. Hindley, Box 708, 
Aurora, Illinois. 


Con- | 


| of all coins. A Great Newspaper. 26 issues 


LINCOLNS,  Toughies: 1927S, 19285, 
1938S, Wholesale Price list. All 49c. Har- 
tie d Presidio, San Francisco 29, Cal- 

ornia. 


AMAZING Offer! 200 U.S. stamps—in- 
cluding commemoratives, airmails, 
denominations to $1.00—only 10c 
Кк! Applicants!! Illustrated Barg: 

ists free. Mire Stamp Co., Dept. 55, 
Camden, New York. 

NUDES set (4) Unusual Approvals loc. 
Atlas, Plainfield, Racine, Wisconsin. 

102 U.S.A.—25c (plenty commemora- 
tives. Request Approvals. Horace Gate- 
wood, Winston-Salem, N. C. 

TOPICALS, 25 different, only 10с to ap- 
proval applicants. Stamac, 108 Park Place 
East. North Charleston, South Carolina. 

200 DIFFERENT Stamps, 25c with ap- 
provals. Smith, 508U Brooks, College Sta- 
tion, Texas. 


BUYING key and semi-key coins. Buy- 
ing list 20c. William Styba, Winona, Minn. 


LINCOLN Mints! 10 Different Before 
1921—$1.75. Reighard's, R.D. #1, Steu- 
benville, Ohio. 


NUMISMATIC News tells today's value 


& year full of reliable coin news. Sample 
25c. $3.00 yearly. Dollar Street, Iola, Wise. 

INDIANHEAD Cent With Terrific Bar- 
gain List 35c. Fairwa: 21-P, Rye, N. Y. 

TWENTY-four page 1963 retail price list 
of U.S.A. and Canadian coins, 10c. Our 
selling prices on thousands of coins and 
coin collectors supplies. Bryson dneorpo- 
rated, 612B White, Toledo 5, Ohio. 


GIANT Illustrated Catalog Ш listing Hun- 
dreds of Bargains in Coins and Supplies, 
only 50c. Rarcoa, 31-A North Clark, Chi- 
cago 2. 

BARGAIN List! U.C. Coins, Asesores 
Stamp please. Hugh's, Hickory, N. C. 


TESTING Solution For Silver Coins! In- 
structions! Avoid Counterfeits! $1. Nelson, 
346-P, Rye, N. Y. 

ae CARSON City Dollar Uncirculated 
EN Coin Catalogue 50c. Shultz, Salt 
ake City 10, Utah. 


LINCOLN Cents From San Francisco. 
"Ten different dates (Our Choice), For 25c 
with coin гр rovals. Molzan, Box 275, 
Alameda, California. 

PE different Indian Cents. Album, 

ара Ca Catalog. $1.00. Hobby Sales, St. 
Раш 16, Mi 

ILLUSTRATED Coin Catalog — $1.00 

Bost ена, Box 663, Kansas City 


100 
1885, | 


ECA Silver Dollars $1.00. 
Foreign Coins $2.95. Browns, Box 
Tolleson, Arizon: 


COIN Bargains Galore! Illustrated Lists, 
10c ааш. oor оов: s, Вох 6256, 
Philadelphia 36, Pi 


ANY five Jeffersons except 38SD. здар. 
500, 515, 55Р, $1.10. Tracy, 25 Quii 
Staten запа 14, New Yor! 


WOW! “Rare” Silver Dollars! Brilliant! 
раса Low Prices; 1903-O only 
$35. 1892-O—$5.00! 1898-0 1898-0, 
1900-0, 1901-O, 1902-O, 1904-O. only $2.00 
each! Thousands of Other Coins! Rush 
Your Order and Get Our Free Price List! 
Silver Center, Box 3293-S, San Francisco 
B. Сашо 


Indian Cents, 5 Libert 
Nickels 40 Lincolna Before 1930. All Dite 


FREE Coin e Giant Coin list 10c 
(refundable). Economy Sales, Mansfield, 
Massachuset 


COIN Magazine, 200 pages. Sample 50c. 
Numismatic, 7320 Milwaukee, Chicago 31. 


CURIOUS Coins and odd paper money 
from seven countries! Yours for only 10c. 
$100,000 Confederate “money” Facsimile 
bonus for promptness. Other interesting 
offers on ЖШ Littleton Coin Co., 
Littleton M2, N. H. 


SILVER Dollars, 1904-O uncirculated 
Book value $20—$160. $3.00 each, while 
they jen Ford, P.O. Box 10104, Cincinnati 
10, Ohio. 


PROOF Sets: 1961—$2.80, 
|J @ $2.60, 1963—$2.60, 5 @ 
Norman, Corinth, Miss. 


10 DIFFERENT Lincoln cents before 
1921—$1.00. 20 Different before 1931—$1.50. 
Gene Carlton, Chandler, Okla. 

pplies. 
N.C. 


1962—$2.70, 
$2.50. Тош 


MAILING List! Coins and Sul 
Stamp Please. Box 276-P, Mooresville, 


LINCOLNS: 100 Different In Whitman's, 
43:93, Houdelette, 10011 Arden, Tampa 12, 


BARGAINS—Silver Dollars Uncirculat- 
ed: ud $3. 50; um. TE 1 1901-0, 
1902-0, each $2. 04-O $3.00; All Six 
$12. EX /1885-CC Bo 50° orient Proof Sets 
—1961, 1962, 1963, each $2.85. Bargain 
Lists j5c. Bebee's, 4514 North 30th, Omaha 
11, Nebraska. 


LINCOLN Cents: 23S, 245, 21S&P, 
16S&D, 17S&D, 18S&D, 19540. 20S&D. 
258&D, 2954р, 30S&D, 28S&D. 27S&D, 


ma, 54S&P, 32D. 33P, 39S&D. 49S. Good 
to Fine Complete Lot $8.50. Rolls 55-S— 
$12.50. Fine to X-Fine 49-S—$3.50 Roll. 


| collection includes beautiful Monaco 


Berry, Box 1241, Orange. Calif. 
192 POPULAR SCIENCE UNE 1963 


ferent, $3.00. Stroud's Coins, Kinston, 
28 STAMP COLLECTING | 


209 DIFFERENT Stamps—25c. Exciting | 
set | 
plus Antarctic Explorers, South Africa 
Gold Mine, many more. Grand total 209 
stamps—all genuine, all different. You 
also get 88 Flags of the World and Midget 
Encyclopedia of Stamp Collecting. All this 
for only 25¢ to introduce our Bargain Ap- 
rovals. Satisfaction Guaranteed. Send 25c 
oday. Ask for Lot EH-43. Zenith Co., 81 
Willoughby St, Brooklyn 1, N. 


EXCEPTIONAL 125 different, catalog- 
ing $3.00. Includes triangles, commemora- 
tives, 10c approvals. Reeves, Box 37597P, 
Miami 37, Florida. 


225 STAMPS For only 10c! This mam. 
moth value includes Airmails. Pictorial: 
stamps from strange Countries catalogi 
ing up to 25c each! Also Approvals. Mys- 
tic Stamp Company. Camden 55, N. Y. 


UNITED Nations. 15th Anniversary 
Sheet. With first day cancel, as commem: 
orated by Russia. Free! While they last. 
with тростини, Philatelics, P-J, New 


Paltz, 
80 DIFF. U.S. Stamps. Includes 19th 
Century Commemorative. High values. 


Plus 1943 rar Stamp of Occupied Nations. 
All for only 25c. Approvals included. Wil- 
lett co Box 338-Y, Yorktown Heights. 


DIFFERENT Commemoratives 1893 
10c. U, S. ABproyati, K & B, Box 70, 
Brooklyn 23, N. Y. 


U.S. Mint Specials! Flag Set compilers. 
$1.00; 1c, 2c, 3c TRE Americans (21 
different), $1.00. list. Brooks, 2323 
Avenue X, Brookins 35, New York. 


UNITED States commemorative colle: 
tion containing 33 different—10c. Approv- 
als. White, 516-W Avenue L, Brooklyn 
30, New York. i 


U.S. STAMPS. Giant Discount Catalog 
RS. Haymas, 31-VX Maiden Lane, 


FREE—Mammoth Collection, including 
$10,000 Airmail, World’s smallest Stamp, 
gorgeous multi-color pictorials plus Scott's 
Internationals, Master Global Albums, 
Scott’s 1963 Catalogues, all Free when you 
buy Foreign approvals. Bargain Stamps, 
Box aes Miami Beach 39, Florida. 

R $20.00 value for $1.00. 1,000 Dif- 
n3 Worldwide. Approvals included. 
Adults Only. Universal, Box 6, Kenosha 
Wisconsin. 


50 YEARS Old—15 different United 
States Stamps at least 50 years old—10c 
with low priced United [ety approvals. 
Jaxon, Box 145 S, Brooklyn 30, N. Y. 


FREE! Giant Bargain Catalog — New 
Edition listing thousands of bargains in- 
cluding U.S. and B.N.A. Stamps, packets, 
mixtures. albums, accessories and suj 
plies; sent with beautiful approvi 

amestown Stamps, Dept. E63PS, James- 
town, N. Y. 


ЁЁ 


FIFTEEN Pleasant Offers Plus Valuable 
Eo = Bileski, Station B, Winnipeg. 


AMMARSKJOLD Error of Inverted 
background (originally quoted $9000). plus 
normal stamp for comparison. Both Mint 
stamps plus another Error used in mail- 
ing—Everything lüc! Stamp Dictionary 
and LR included. Stampex, Box 
41-MP. N. 


95.000 ЕРЕ 788 а A Day 
Builds ‘collection Маша: Free Pai 
ticulars. Holtzman, 95-S Terrace, Levit 
town, Pennsylvania. 

WORLDWIDE, 50 all different, absolute- 
ly free, just to introduce our incomparable 
[ond Ene Бишр. Company, G.P.O. 
Box 87, ‘ooklyn, 


117 DIEERREAT! Monaco "Chevy," 
Fairy Tales, African Triangles, British 
Colonies, 10c. Approvals. Catalinas Stamps, 
Orange, California. 


LAOS! 25 Different $1.00. Collections by 
Countries, Price List Free. George Richie, 
1539 Sixth, Alameda, California. 


"OLD Glory” in Flaming Colors!!! 
USA Flag giant beauty from Hondur: 
Enormous United Nations Mexican Stam 
Plus Strange Gorilla issue, Duke of Win. 
sor, Morocco, lovely Macao flowers, Wild 
Buffalo stamp & others. 10c with approv- 
als. Sunny Stamps, Apopka 10, Florida. 


PHILATELIC Jungle 10c. Fifteen zo- 
ological specimens. Approvals included. 
Free watermark detector. Crown Stamps. 
Virgil 302, Ontario. 


FREE—Mint British Colonials from 
Maldives, Solomon Isiands, Pahang, St. 
Qutistopher. Nevis, Sarawak, Cayman Is- 
lands, Gilbert Ellice, Free wh approvals, 
Viking, Great Neck 5, N. 


25 LARGE American Commemoratives 
10c. Accompanying approvals. Free perfor- 
ation gauge. Linstamps, St. Catherines 
102, Ontario. 


AMERICAN Historical 
кш George 


Collection!! 


g Commemorative, plus 
Midget soldier, Latin Orchid issue, Old St. 
Pierre Fisherman, etc. 10с with approvals. 
Roseland Stamps, Spring Lake 10A, Mich. 


101 DIVERSIFIED British Common- 
wealth 10c. Approvals included. Niagara 
95, St. Catherines 502, Ontario. 


POPULAR SCIENCE OPPORTUNITIES 


WOW! 110 All Different Germany 10c 
Zeppelins, Semi-Postals, Airmails, High 
alues, etc. Giant Catalog, bargain lists 
Included with beautiful approvals. James- 
E Stamp, Dept. A63PS, Jamestown, 


TERRIFIC Stamp Bargain! Israel—Ice- 
land—San Marino—plus triangle set—Plus 
Antigua Borneo Virgin Scouts — 


! Stamp Company, Mahopac, New York. 


DEALERS Wholesale Catalog. Postage 
4c. Franksco, 5031 Queensbury, Baltimore | 
15, Maryland. 


20 DIFFERENT mineral stones with de- 
scriptive history, $2.00. Бр 1290-PS 
Cottonwood, Banning, Cali! 


PENNY Approvals jammed with Bar- 
gains. For better values, try Putnam 


FREE Bargain gem list. 3 Lapidary 
and Silversmith too! Catalog. 50c. 
O'Brien's, 1116 B. Wilcox, Hollywood 38. 


REAL Old U.S. Seconds, Bargain Prices. 
G. Swartz, Malden Bridge, New York. 


Congo—Russia—Plus large stamp book— 
all four offers free—Send 10c for mailing 
cost. Empire Stamp Corporation. Dept 
PR. Toronto, Canada. 


HOLY Stamp depicting Christ and 
cross! Plus triangle discus thrower, enor- 
mous multi-colored Balkans diamond 
issue, wonderful map collection from 
„ Macao and Angola. Extra! Bril- 
set, etc. Only 10c with approv- 
als. Capital Stamp Co., Ferrysburg 10C 
Michigan. 


ECONOMICAL 
varieties. Dresel, 
wood, New Jersey. ja 

LOOK! Six Queen Elizabeth Mint Sets 
from Antigua, Caymans, Malta, Montser- 
rat, Mauritius, St. Kitts! 2I Brilliant 
Pictorials 25c. Attractive Approvals! Gan- 
non Stamps, Box 931, Canton 1, Ohio. 

FREE Macao Mint Set, Approvals. Cor- 
vett. GPO Box 1546, 


&-3c Approvals. 39.000 
jox 628-T, West Engle- 


240 DIFFERENT World Wide pax 10c 
To Approval Applicants. Winchester 
Brenns: 45 Winchester Rd.. Mansfield, 

io. 


60 DIFFERENT U.S. (30 Commemora- 
tives) 25c. No approvals. Seidenberg, 
Appleton, Wis. 


VATICAN Mercies Airmalls 10c, Ap- 
provals. Snedco, Box 68A, Waldwick, N. J. 


FOREIGN Sets Mint—Used. Service 
свеце 10с. Peterson, Box 31, St. Раш 2, 
inn. 


PROSPECTING is fun with the new 
Totem Field Test Kit. See display ad on 
page 172. 


31 HOBBIES, COLLECTIONS 


INTRODUCTORY: 30 Army, Navy, Ma- 
rine emblems; 150 assorted Service Stripes 
($5.00 value) only 50c, catalog included. 

ample foreign medal. 50c. Insignias, Box 
71-5, Rockaway 94. N. Y. 

SOLDIERS—Civil War, Guns, Tanks, 
Romans, Knights, Over 1.000. Catalog z2— 
0. Bussler, Box 107-E, Wollaston 10, 

lass. 


! Monaco Modes; Approvals. Econ- 
. Department J, Box 3984, Grand 
Central. New York 17, N. 


500 DIFFERENT World Stamps $1.00. 
Free List! Showcase, 8011 Third Avenue, 
Brooklyn 9, N. Y. 


PENNY Approvals! Regardless Cata- 
poti 4164—52nd Ct., San Diego 
5. forni 


MILLION Foreign fet 2c each! 
Send for thrilling, giant approvals! ABC, 
Box 6000-ML, San Francisco 1, California. 


105 DIFFERENT 0.8. Stamps 256, Ap- 
ovals included. Sheiron, Вох 
empstead, N. Y. 

GIANT Approvals Thousands Different 
1с and 2c each. Wahl's Stamp Exchange, 
m Farragut, Chicago 31, Ill. 

00 OLD U.S. Stamps between 1861 and 
1935 $1.00. Housch Stamps, 51 Chestnut, 
Mansfield, Ohio. 
` FREE—San Marino Autos. Approvals. 
Bacon's Stamp Shoppe, Rolla, Missour 
b Pe Weird Insect Triangles, 4 ‘American 

Spaceman, 25 others 5с. ‘Approvals. 
Blanchard, 64 Prairie, Suffern, New York. 

“FREE!! Congo Triangle Set! Boy Scout 
Beauty! 25 others, Different. Approvals. 
Cambridge, Box 411, Cambridge, Ohio. 

NEW ZEALAND, Australia, 250 Assorted 
$1. Carrad's, Box 5407, Auckland, New 
Zealand. 

FORMOSA! 25 Different, 10c. Api royals. 
C & R, Box 522, Hicksville, New York. 


FLAG Stamp Free With U.S. Approvals. 
Gorlizz, 6629 Oshkosh, Chicago 31. 


fferent. Large Stamps 
W-B Stamps, Wilkes- 


PANAMA- Dii 
$1.00. po 
Barre, Pa. 


SENSATIONAL Penny Approvals! Pic- 
torials, Topicals, Etc. Write Today! | 
Schmidt. Box 5426, Reno, Nevada. | 


LUMIROD—Create. Invent. See It Un- 
der Miscellaneous, Class =79. - 


50 JUNGLE Butterflies—30 Oriental Sea- 
shells—20 Gemstones—Each $2.00. Giant 
Collectors Wonderland price lists ue 8. 
Haas, Box 1170, New York 8, N. 

COLLECTORS Matchbook Covers! 100 
Different Unused $1.00. Catalog 25c. Helene 
8. ишып; 1311-Р East 84, Cleveland 3, 


WANTED. Cigarette, tobacco cards. 
Write: Charles Bray, East Bangor, Penna. 


BUTTERFLIES—20, Beetles—12, Fossils 
ch. 


TRADE Your Duplicates! (Toward For- 
eign Approvals). Complete Information 
VSS, Box 98-8. Newton Highlands 


COLORFUL Pictorials from 25 different 
countries, includes triangles, etc. 10с with 
approvals, id Coast Stamp Emporium, 
Р.О. Box North Hollywood, Calif. 


RD . including large Com- 
br aad 10c. Monjar, Cincinnati 14, 
о. 


a 


32 PHOTO FINISHING, 


PHOTOCOPIES, ETC. 


FAST, Hi-quality Finishing—Kodacolor 
Rolls: Eight Jumbo Prints $1.98—Twelve 
pae een $3.49—Reprints 15c. Also 
low B&W Prices. cmon Quality Studio. 
Box 4838A, Chicago 8i 


50 DIFFERENT Central and South 
America, 10с with world-wide approvals. 
Cole, Box 223-G, Buffalo 21, N. Y. - 

1500 FOREIGN $1.00. 5000 $3.00. No ap- 
provals. Meyers, 5321 Fleming. Richmond, 
California. 

FREE! 25 Egypt, 10c handling, Approv- 
als. Bellet Stamps, Hazel Park, Michigan. 


'OLOR Movie Fans! Low Cost—High 
Quality processing our specialty, 8mm Just 
$1 (or $3 with fresh film). Mailed back 
next day. Craftsmanship guaranteed. Send 
exposed reel or request free mailers and 

rice list of complete ны ыг serv~ 
ices. Direct Mail Photo, Box 8352-PS, 
Pittsburgh 18, Pa. 


FREE Sample! Interesting, Informative, 
Ulustrated. National Stamp News, Ander- 
son. South Carolina. 


7 65 DIFFERENT U.S. Commemoratives 
156. Approvals. Gordon Davison, Henniker 
5, N. H. 


HELICOPTER, Birds Triangles!! Butter- 
fly Diamond Shape! Greenland, 25 others 
5c. Approvals. Robende, 142 Andover, 
Andover, New Jersey. 

TRIANGLES!! Seven Different Beauties; 
also Kennedy. Astronauts Pictorials 5c. 
Approvals. Dietz, 620 East King, York, 
Penna. 


FREE! 29 thrilling jet, astronaut rock- 
et, space, airmails. Send 10c handling. 2c 
approvals included. ABC World, Box 
6000-WK, San Francisco, California. 

80,000 DIFFERENT! Amazing new pl 
builds your collection _ systematicall 
country by country. Ошу 50с weekly. Free 
details. Ware, Monroe Conn. 


FAST Service! 12 Exposure Roll Jumbo 
Prints 70c, Wallets 25 for $1.00, 5x7 en- 
largement 30c. Mail-In Photo, Box 707, 
Lowell, Mass. 


KODACOLOR 12Exp. $1.99. Reprints 15с. 
B&W 12Ехр. 65c. Indiana Photos, Box 
707PS, Muncie, Indiana. 

33 MOTION PICTURES 
& COLOR SLIDES 


U.S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamps, 
nnebunk, Maine. 


SIX Multicolored Flags, Washington 
Giant, Scout. wen 25 others 5c. Approy- 
ale аан, 564 Hillcrest, McKees 
enna. 


FREE powerful magnifying glass with 
approvals. 10c handling. Global ‘Stamps, 
Box 135-P, Long Beach, N. Y. 


200 DIFFERENT World’s Most Beautiful 
Stamps $1.00. Gray, 506—15th St., Moline, 
Tilinols. 


DIME Brings Packet Trade Plan; Ap- 
proven; Gift. Levittown Stamps, Box 621, 
evittown, Penna. 


FREE— Three Mint Sets, with approvals! 
Ross, 1127 Nichols, Stratford, Conn. 


'ROVALS, 4% Scott's. Free Premium. 
1819 Rosedale, Verona, Pennsyl- 


APP! 
Shipe, 
vania. 

START—Approval 


Business!! Details 


25c. Steele, 12-BS Orchard Lane, Salinas, 
Calif. | 
gem cutter, 


THOUSANDS of Fascinating Stamps 
1lc—3c; Bonuses! Nations, 
Bronx 51, N. Y. 

~ COLORFUL Packet Free With Carefully 
Selected Worldwide Approvals. Wenigman, 
Box 265C, Park Ridge, Illinois. 


Box 117-Y, | 


| heads, Spearheads, 


ENORMOUS variety old U.S. flags. 
famous Americans, Commemoratives with 
pprovals, surprise packet, 10c handling. 
Metropolitan Stamps, Box 312 PS, Jack- 
son Heights 72, N. Y. 


100 DIFFERENT, Colorful Norway. 25c! 
Approvals. Carling's, D-603, Howard City, 
Michigan. 


29 ANTIQUES, RELICS & 
INDIAN GOODS 


SELLING 2000 аин. Кецеа. Arrow- 
Jd ao List Free. Lear's, 


Glenwood, Arkans: 


30 MINERALS & PRECIOUS 
STONES | 


EARTH Science—Rockhounds National 
Magazine. Subscription $2.50. emple 35c. 
Box 1357-PS, Chicago (90) 


GET Free Catalog no serious rockhound. 
jewelry maker, hobbyist or 
Craftsman can be without. Full of bar- 
ains, exclusive items, low prices from 
argest suppliers and authorities in the 


feld. Free . . new catalog just off the 
press—yours “for the asking! Write 
Grieger’s. Dept. C-14, 1633 E. Walnut, 


Pasadena, Calif. 


8MM Valentino, Fairbanks. Keaton, 
Others. 16MM Sound Features, Shori 
Silent Classics—Large Assortment. Ente 
tainment Films Company, 236 W. 55th, 
New York City. 


each 
xc newspaper-size ci 
ims, Davenport 15, lows 


MOVIE Film! Free catalog! Eso-H, 47th 
Holly, Kansas City 12, Mo. 


SAVE! Process your own movies at home. 
те Cate: Superior, 442-448 N. Wells, 
icago 


SEE the World in Color. 8mm— 16mm. 
Kodachrome Movies. Alaska, Hawaii, Eu- 
rope, Africa, U.S. National Parks, Disney. = 
land, War and Rocket Films. 185 ‘subjects. 
Write World In Color, Box 392-PS, Elmira, 


16mm SOUND-Projectors. Films, New, 
Used for Sale. Free Catalog. National 
E Ri 71 Dey Street, New York City 


LADY Wrestling. Movies, Photos. Free 
Lx d Peerless. Box 171-P, New York 13, 


FREE Catalogues. 5,000 8-16MM Films. 
International-S Films, Greenvale, New 


York. 
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34 CAMERAS, PHOTO SUPPLIES 


FREE! Send now for photographic bar- 

gain book. Dept. 4-K-6, Central Camera 

бошрапу, 230 Bo. ‘Wabash Ave., Chicago, 
inois. 


FUJICA, Canon Minolta, Bronica, Asahi- 
Pentax. Mamiyalfex . . . Order direct thru 
Mail Order for tremendous Savings. Free 

catalog. Hero Camera Co., 3-5, Chome, 
Ginza-Nishi, Tokyo, Japan. | 


35 MUSICAL INSTRUMENTS 
AND SONG WRITERS 


ACCORDIONS, Guitars, Chord Organs! 
Save 15. Famous makes. Free home trial. 
Easy terms. Trades. Free catalogs. Mention 
instrument. International Music Mart, 
Dept. P, 2003 Chicago Avenue, Chicago 22. 

ACCORDION-O-RAMA, 874 Broadway, 
New York 3, N. Y. Tremendous Discounts. 
Тор Brands. Free Brochure. 

SONGPOEMS and songs wanted! Mail 
to: Tin Pan Alley, Inc., Box 405, Radio 
City Station, New York 19, N. Y. 

SONGS Into $$$$$$$—Share $33 million 
dollars yearly for New Songwriters, Song- 
Reet Any subject, songs composed, pul 

ed, promoted by largest firm. Informa 
tion, appraisals Free. Send Nordyke Music 
Publishers, 6000 Sunset, Hollywood 28PS, 
California. 
POEMS Wanted for musical potting: and 


recording. Send poems. Free ex: tion. 
Crown lusic Company, 49-P reet 32 
Street, New York 1. 

SONGWRITERS! Protect your leas! 
Hold all poems, songs! Write for! E 
correct procedure! o 


Song Service, 
PS, 333 W. 56th, New York 19, N. 


POPULAR SCIENCE OPPORTUNITIES 


ASTO! ING Government surplus il- 
Los i catalog 10c. Meshna, Lyna, 
lass. 


15 DISTANCE One-tube plans—25c. 
Laboratories, 1131-T Valota, Redwood City, 
California. 

TRANSISTOR, Radios Repaired. $5.00 
covers parts. labor, return postage. Mail 
radio and $5.00 to: Mannington TV Co., 
23 Pyles Av Mannington, 
Guaranteed. Short-Wave $10.00. 

UNIQUE combination test leads. Gator- 
Probe, Вох 964, Hollister, Calif. 

NEW Plug In Device Spreads Shrinking 
T.V. Picture, Send $3.00 Rockland 
Television, 7 Veterans Parkway Pearl 
River, New York. 


Va. 


| SELL Advertising Book Matches. Write 

us today; we put you in business By Re- 
| turn Mail, handling complete line Ad Book 
Matches in demand by every business гі at 
in your town! No investment; everythi 
furnished Free! Top commissions “daily! 
Superior Match, Dept. PX663, 7530 8. 
Greenwood, Chicago 19, 


PIANO Tuning learned 
Tremendous field! knowledge 
unnecessary. Information free. Empire 
School of Piano Tuning, Champaign, 
nois. (Founded 1935.) 


$100 WEEKLY possible. Compile Mailing 
lists and address envelopes for егин: 
Home-spare time. Particulars free. 
tional Service, 81, Knickerbocker Station, 
New York City. 


wd quickly at home. 


TAPE recorders, Hi-Fi components. 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner, 1523 
Jericho Tpke., New Hyde Park 1, New York. 


37 BUSINESS OPPORTUNITIES 


MURAL Artists Needed! No experience 
required, earn $10-$15 per hour! Amazing 
*Project-A-Mural" Method. Project pat- 
tern slides, trace-off, paint per color 
guide. Professional results guaranteed! 
Huge demand from homes, bars, restau- 
rants, offices, etc. Sell $100 murals for 
“pennies” in paint. Free Success Plan. 
Associated Muralists, Dept. F6C, 135 
Vesta, Reno, Nevada. 

SELL Champion, AC, Autolite spark 
plugs, ‘Reconditioned, electroplated, guar- 

eed 10,000 miles. 100% profit. Free 
ampie, Lee Plugs, 1608-K Roberts, Hous- 
ton 3, Texas. 


EARN Money raising fishworms for us! 


Write: Oakhaven-42, Cedar Hill, Texas. 


SONGWRITERS, with SES con- 
tacts, want song ideas. Share royalties. 
Send poems, free examination: Song- 
yoe Associates, 1650 Broadway, N. Y. 


GUITAR Making, books, plans, imported 
woods, tools. List 10c. Wildwood. 510 East 
lith Street. New York 9. N. Y 

USED Professional Guitars, Amplifiers, 
Drums. Write: Music, 1215 War Memorial, 

nois. 


'SONGPORMS Wanted immediatel 
Poems for offer. Any Subject. ‘Nashville 
Music Institute, Box 532-S, Nashville, 
‘Tennessee. 

ELECTRIC Guitars, amplifiers, whole- 
sale. Free catalog. Carvin, PSM, Covina, 
lifornia. 

SONGPOEMS Wanted! Collaborate with 
professional Songwriters equally. Share 
royalties. Songwriters Contact, 1619-N 
Broadway, New York 19. 

BANJOS. Parts, Rings. 
ware. 6710A Long Beach Blvd., 
Beach 5, California. 


35A PHONOGRAPH RECORDS 


HI-FI LP records of famous Longines 
Symphonette—produced by Columbia—less 
than 13 cents a selection—Finest 
Not sold in stores. More than 8 
music available. Rush card for free de- 
tails. Longines Symphonette Music, Dept. 
A 580 Fifth Avenue, New York 36, 


Necks, Hard- 
Long 


RECORDS—Stereo, Monaural. Big Dis- 
oguna; Noelsson, Box 211, New York 5, 


36 RADIO, TELEVISION, 
ELECTRONICS, Hi 


SAVE 30% Up! Blank-Stereo Recorded 
Tape—Recorders—Norelco Speakers. Saxi- 
ione, 1776 Columbia Road, Washington 9, 


$100.00 WEEKLY 
worms odorless, soilless way. Charlie Mor- 
gan, Box 116-C, Bushnell, Florida. 


roe SATE 
‘ite Walter Service, 
112th, Уе ана 5. Ohio. 


4159-B East 


BRONZE Baby Shoes. Genuine Electro- | 


plating, process, Equipment, Mountings, 
instructions. Send $1.00 for Valuable Book 
“Your Guide To Success" Bronziny ng Ba 
Shoes pa complete catalog. Hol EM 
Bronze Supply, Dept. B70, 3445 Union Pa- 
cific Avenue, Los Angeles 23, California. 


BUY Direct From Pactoriee— Appliances: 
Cameras, Watches! Free detail: Cam 
gompany. 436PS Bloomfield Ave., Verona, 


WANT Your name with 1000 mailers? | 


25c lists your name with out mailings 
every month. Dixie Mailers, King, N. C. 


IMMEDIATE Profits with no capital or 
experience. Take orders for all magazine 
scriptions. Friends and neighbors are 
rospects. Write now for complete 
it. McGregor Magazine Agency, 
Dept. DB3, Mount Morris, Illinois. 


STOP Throwing Away Boxtops! They're 
worth money; Some, 25c! Inquire: “Вох- 
tops-DG"’, Cedar Hill, Texas. 

VENDING Machines—No Selling. opu. 
ate A Route of Coin Machines And 
Amazing Profits. 32-Page Catalog xe 


Parkway Machine Corporation, 715 
Ensor Street, Baltimore 2, Maryland. 


FREE Literature — Make Big Money 
Raising. Fishworms and Crickets. Carter 
Farm, Plains, Georgia. 


spare room. Raise red- | 


rofitable mail order busi- | 


MAKE Durable building plastic easily. 
Waterproof, fireproof, economical. Bays 
Laboratory, Cedaredge 2, Colorado. 


FREE "Franchise Profit Letter” tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports, PS-528, 
333 North Michigan, Chicago 1. 


BE Sharp—Do Sharpening—make money 
sharpening knives, scissors, saws, tools. 
Big profits. Treyco hollow grinding outfit 
$34. 95. Write for free book. ы Prod- 

ucts, N. Tonawanda 1, 


WANT To Make Big line At Home? 
$10.00 profit in an hour possible with In- 
visible Mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year- 
round demand from cleaners, laundries, 
homes. Details Free. Fabricon, 1535 
Howard. Chicago 26, Illinois. 

PLASTERCRAFT molds, liquid rubber, 

plasters, flocks, candle supplies. Catalog 
| and manual free. Jayhawk Plasters, Blue 
Rapids, Kansas. 

HOME Producers needed desperately in 
exploding new Plastics Business. Sell 
your spare time. No selling—most terri- 
tories still open! Hurry! NPC, Box 23321- 
LD, Los Angeles 2: 


$200 WEEKLY Selling во po By Mail. 
Box 51-R, Des Plaines, 


WORLD'S Largest арни Sup) ly. Buy 
from 679 American, European, 
wholesalers. Tailormade si 


"HOW and Where to Obtain Capi! 
Reliable Service, Rome City, Indian: 


ELECTRONIC teaching machines. 
Teaches all subjects ушы ын A Enid 
to rent or sell. Earn $500 a weel ih $2 
for easy plans. OM Development, Box 212, 
Roosevelt, N. 


FRANCHISES! Some without invest- 
ment. 800 latest USA. Canada opportuni- 
ties. Take preferred choice. Complete de- 
tails $1. Cosmos, 5083 Victoria, Vancouver 
15, Canada. 


FREE Directory! Lists 800,000 articles. 
Save by buying direct from manufacturers. 
106 PU age. Glass Pub. Company, Ellwood 

ty, Pa. 


INCOME At Home, Free Detalls. Hayes, 
1111 New York, Manasquan, New Jersey. 


MAILORDER To Motels, Churches, in- 
stitutions. Individual setup; not just in- 
structions. Hermes Advertising, 152 West 
42, New York City 36. 


DOLLS! Dolls! Dolls! We teach 
repair, make, sell all kinds of dolls and 
accessories including clothing. Stu at 
home. Earn while you learn. Free booklet. 
Lifetime Career Schools, Ds PSC-63, 


оц to 


SAVE dollars on radio, TV-tubes, parts 
at less than manufacturer's cost. 100'; 
ranteed! No rebrands, Runs Request 
rgain Виена: United Radio, 1000-5, 
Newark. 


FIX Your Own TV, Save 80%! Send for 
Free Illustrated Chart showing 1 how! We'll 
include Giant Electronics Catalog. Zaly- 
tron, 461 Jericho Tpke., Mineola, N. Y. 


RADIO-Electronics Course only $14.95. 
Includes all tubes. parts, tools, instruc- 
tions. Write for full information. Edu- 
Kits, Dept. 582A. Hewlett. N. Y. 
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| So. Serrano, 


11824 San Vicente Blvd., Los Angeles 49, 
California. 
FREE: “How To Win Contests.” aire 


national, Box 63-A, Bellwood, Illinois. 


MAKE $25-$50 week clipping newspaper 
items for publishers. Some clippings: worth 
$5.00 each. Particulars free. tional, 81, 
Knickerbocker Station, New York. 


MANAGE Motel or Resort. Men, women. 
couples can make $400.00 to $1.000.00 
monthly pps apartment. Pick own loca- 
tion with our employment assistance. 
Learn at home. Free Booklet. Motel Man- 
agers Training School, Dept. PSC-63, 612 
Los Angeles 5, Calif. 


WANTED—organizers to pioneer move- 
ment for emancipating humanity from 
wars, poverty, etc. State qualifications. 
Enclose quarter. David Ornsteen, DuQuoin, 

ois, 


RAISE Rabbits and Fishworms on $500 
month plan. Free details. White's Rab- 
= t. Vernon 59, Ohio. 


IMPLE, pleasant mailorder can net 
иб 000 yearly, Rutward, 2016 Bryant, Co- 
lumbia Station, Ohio. 


TIN-Cans. Newspapers. wdust. 200 
Uses. La nee $1.00. Charles. ‘Dew. 
Могу! hio. 


FREE: "Ноу To Win Contests.” Inter- 
national, Box 63-A, Bellwood, Illinois, 


OPERATE Home mailorder business. 
Visser шша 4444-PS Ute, San Diego 
alif. 


MOLD Statuary, Pottery, Tiles. Novel- 
ties—5c materials make dollar sellers! 
Particulars free. armies Service, Ed- 
wardsville, Illinois. 

BEST Start in Mail Order! Few dollars 
tests. All data 25c. Remittance necessury. 
Moneymaker, 122-56 East Silver Spring, 
Milwaukee 17, Wisconsin. 

SUCCEED in mailorder. Tested—Proven 
Бопе аюке opportunity. Free particu- 
lars. 

$200.00 MONTHLY. 
Tablesaw, Bandsaw or Jigsaw. 
Holiday House, B3800 Harney, Vancouver, 
Washington. 

$3.00 HOUR Possible Home Spuretime 
Assembling Our Products: Novelty Lamps, 
Cabot 1, Arkansas. Poin 

$70 WEEKLY—Home, spare time. Sim- 
plified mail bookkeeping. Immediate in- 
Auditax, 34741D, Los An- 


LIQUID Molding Rubber, Free Informa- 
tion, Chaney's 5415-C San Jose Blvd., 
TH 7, Florida. 

$40,000.00 Year by Mailorder! 
нам others make money! Start with 
$10.00—Free Proof. ортеу, Box 3566-F, 
онаша City 6, Oklahom: 


апп, 266-PS, Hillsdale, New Jersey. | 


$100 WEEKLY possible. Compile Mailing 
lists and address envelopes for advertisers. 
Home-spare time. Particulars free. Na- 
tional Бауке 81, Knickerbocker Station. 
New York Cit: 

MAKE Plastic novelties for extra in- 
come. Low cost home training now avail: 
able. Write for free booklet, Interstate 
Training Service, Dept. D-2, Portland 12, 
Oregon. 

VENDING Machine—No Selling. o 
&te A Route of Coin Machines And Éarn 
Amazing Profits, 32-Page Catalog Free. 
Parkway Machine Corporation, 715 PSM 
Ensor Street, Baltimore 2, Maryland. 


POPULAR SCIENCE OPPORTUNITIES 


GET Rich!! Secret home business meth- 
ods. Send $1—Personal reply. SM Develop- 
ment, Box 212, Roosevelt, N. Y. 


BECOME A Notary Publi. Win exira 
income, prestige, business contacts. De- 
tails free. Stationers Exchange. Box 166, 
Hannibal, Missouri. 


.SELL New Invention, Mechanic Stand 
For Trucks To: Service Stations, Garages, 
Truck Owners. Two Minute Demonstra- 
tion, Sell On Sight. Price $12.50, Your 
Profit 5. Send $9.00 For Demonstrator 
and Sales Kit. Money Back Guarantee To: 

Hudson Marsden, 645 Beahan Road. 
Rochester 11. New York. 


TO $100.00 Weekly, Catalogs. 
Sample, instructions, die Costar ‘GEO 
Box 972-PS, New York 1. 


FAST to start rubber stamp business at 
home in spare time. Make up to $9.80 an 
hour without experience. Facts free. Write 
to Roberts, 1512 Jarvis, Room CR-3-D, 
Chicago 2 


WE Loye our mailman. Leaves $1,000.00 
monthly in our rural mailbox. My college 
professor husband's scientific mailorder 
pays. We bought a Texas ranch, live as we 
always wanted. Free folder on "Ranch 
Mailorder: " Eveningshade Ranch, Boerne, 

'exas. 


6 MILLION prospects! immediate prof- 

Sell Champion, AC, Autolite spark 
Precision шаи, LEE 

Plated, чам бой 10,000 miles. opie 

Bosso profit. Free samples-details. 

300” spark Plug Co., 

Houston 35, Texas. 


its! 


4620 Braesw = 


$12,000.00 PROFIT Plan. Install Burglar | 


Alarms. Even beginners can start home 
business spare time without previous ex- 
rience or costly equipment. Profit de- 
КИЧ free. Nasco, Massachusetts, 
Dept. K696, Los Angeles 25. 
SENSATIONAL Home Business! Buying 
merchandise U.S.—Abroad, selling friends, 
stores, mailorder. Plan reveals suppliers 
thousands bargains like 17J. Watches— 


$2.87, Binoculars—25c, Nylons—l4c. Rifles | 
e 


Box 


те details. Harvey, 
Е, Thorton 29, Colorado. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Uu 11, Plains, Ga. 


MAKE Money Writing Short Paragraphs! 
No tedious study! I tell you what to write, 
where and how to sell; and supply list of 
editors buying from beginners. Many small 
checks add up quickly. Write to sell, right 
away. Send for free facts, Benson Barrett, 
Dept. C86A-F, 7464 Clark, Chicago 26. 
Plus Oil Royalties—From 

and Gas Leases which you may now 
obtain from the U.S. Government for 50 
cents per acre. Immediate Buyer will pay 
Premium Prices. Complete information 
Free. Write—Central Southwest Oil Com- 
pany, Box 13611-H, Dallas 24, Texas. - 

. YOUR Own, Easy-To-Start, Home Mail- 
order Business, sparetime. Fascinating; 
profitable! Information free. Alfano, 
19-PS Pine. Closter, New Jersey. 


| ETECTIVES—Work home—Travel. Ex- 
| perience unnecessary. Detective Particu- 

free. Write Wagoner, P-125 West 
86th, New York 24. 


| „ MAKE $25-$50 week, clipping newspaper 
items = publishers. Some Clippings worth 
$5.00 Particulars free. National, 81, 
Knickerbocker Station, New York. 
PROFITABLE hobby adds to income. 
Operate Home Mail Order Business. Write 
Pas Box 727B, Kalamazoo, Michigan. 


— Women! Start Money-Making 
| Plastic. Laminating Business at home in 
spare time. Material that costs 11c brings 
back $2.58. No canvassing or selling but 
: mail orders bring in $20 a day. Write for 
Iuli particulars free. Rush name on post- 


. FREE wholesale directory list —350.000 ; & ра ж 
items, Dean's Вох 40-Р, Elberton, Ga. | Vis 10 Warner. Room CL-3-D, 1512 Jar 
Noc Mera rs gippliances. К INCOME From Oil Can End Your Toll! 
Arm Bandits. Spar Products, 601 S. Ver- | Мацопаї aceon, 
mont, Los Age les 5. 

САМОЕ: „р ашар сүнө Сыр ~ $1000.00 PROFIT Possible per sale show- 


Springfield, Ohio. 


~ MAlL-Order home business. Get Free 

Copy. ''Make Money in Mail Order." Mail- 

e ИБ S. Sepulveda, Dept. J696, Los 
geles 


~ COMPILE And Sell Name Lists, Instru 
tions $1.00. Barg Sales, Box 957. Evans- 
ton, n linois. 


^. IMPORT-Export op} portunity protitable 
world-wide, mail-order business from 
home, without capital. Tor travel abroad, 
Established world trader ships instru 


tion for no-risk examination. Experience 


unnecessary. Free details. Mellinger, 


K696, Los Angeles 25. 


LOVE! Pays. Bronze Baby Shoes. Credit 
Available, Free Booklet. Box 5036C. Ingle- 
wood. California. 


MAKE From Square Foot Plywood; 
Jigsaw necessary, Free Details. Woodarts, 
Bridgewater, Mass. 


MONEYMAKING port Galore! 
In Mailorder. Details Free. Will-Ro. Dept. 
PS-6, 3567—16th, Wyandotte, Mich. 


1961 FORDS $499.00, Men's New Oxfords 
$1.85, Ladies Brand new shoes 25c. Over 
250.000 items. Rush $2.00 for your 1963 
Goldmine Of Information Directory. An- 
Ry Mancuso, Jr., Box 183, Bloomfield, 


INCREASE Your Income! Mail Order 
Business Gives ''Better Odds." Write: 
Mizee, Box 33014, Houston 33. Texas. 


38 MONEYMAKING 
OPPORTUNITIES 


GET Big Mails—A Stamp Will Do. Tay- 
lor Enterprises, Export, Penna. 


ing our quality aluminum siding on your 
home. Details free. Aluminum Industries, 
Dept. PS-6, Kansas City 11, 


AMAZING successes through franchises! 
Become exclusive franchise holder your 
territory, Information rushed. National 
Franchise Report: SP-528, 333 North 
Michigan, Chicago 1. 


WE purchase items you make at home 
; for us. Enclose stamp for details. Wolfe 
Specialties, Box 171-A, Center Line, Mich- 
кап. 


HOME Mailorder "manufacturing." 
Everything popped. Clenso Products, 184 
Oakview, Winnipeg 15, Manitoba. 


HOMEWORK. $1 brings list of com- 
panies ce соот homework: Eagle. Box 135, 
ronx 60, 


START used appliance business. Obtain 
at practically no cost. Huge profits re- 
selling. Full instructions $2.00. MDA 
ud 152 W. 42nd St., Suite 536-PS, New 


йо, оо RLY, drawing simple car- 
toons. Over 200 markets. Information free. 
Maler-5-63, 11620 Lansdowne, Detroit 24, 
Michigan. 

$25.00-$15.00 WEEKLY clipping news- 
paper items for publishers. Some worth 
10.00 each. Details free. Harvey, Box 
29068-DN, Thornton 29, Colorado. 


CIGARETTES—Make 20 plain or filter- 
tip for 9c. Factory-Fresh pire tobaccos. 

tild tropical flavored Philippine cigars. 
Facts free. Moberly, Box 4030, Owensboro, 
Kentucky. 


LEARN the secrets of repairing junk 
batteries, generators, starters, profitable, 


easy, at home. Free particulars. Battery- 
хани. Prunedale Station, Salinas, Сай- 
forn 


MINK Raising information free. Com- 
plete. Lake Superior Mink Farm, Su- 
perior EE, Wisconsin. 


LEARN Machine Engraving! Enjoy prof- 
itable, home; nameplate engraving busi- 
ness. Write: Desco, 4329-UC Woodman, 
Van Nuys, Calif. 


BIBLE Lovers! Test Your Knowledge! 
Win Cash Prizes! Send $1.00 To: Spence, 
Box 11569, St. Petersburg, Fla. 


$50.00 PER Day. Ambitious men or wom- 
en. Money back guarantee. $1.00 for bro- 
chure and details. Refundable. Raymar, 
Box 602c, Lyn wood, Calif. 


38A BUY IT WHOLESALE 


BUY Direct ш кулон! а Appana, 
Cameras, Watches. 

Company, 436РВ ' 
Verona, New Jersey. 


Bioomfeld Avenue, 


AMAZING Маша К Opportunity. 
Free list of manufacturing formulas. Pres- 
ler ОП Company, Fostoria 18, Ohio. 


LEARN Expert Cake Decorating, Candy 
Making. Free details on home instruction 
method. Candy & Cake, Dept. D-744, Fall- 
brook, Calif. 


AMAZING plan brings quick cash by 
E Details 10c. A. Fisher, Lime Springs, 
owa. 


CASH. Making crystallized marble 
piens Catalog 10c. Flocraft, Farrell 37, 
'enna. 


TREE-Mushroom Ploneers! Spawn, In- | 


кш аш, Јар 


structions, $1.00. Ohga, PSTR-450, Siga- 


Anodized Social Security Plates, 
adhesive backed chrome and stainless door 
name plates, dog tags. Samples and price 
list $1.00. Maurer Metal Specialties, Box 
934, Springfield, Illinois. 


| Sale price list. Н. 


FREE! Name Brands Cae Your own 
high proiit business. ll Name Brands, 
full or part time. No inventory—no invest. 


lowest wholesale prices. Watches, jewelry, 
cameras, hi-li, stereo radios-phonos, ap- 
pliances, housewares, hardware, power 
tools, luggage, musical instruments, garden 
equipment, sporting goods, toys, many 
ers. 8 Floors of Name Brands. Million 
dollar inveniory. Orders shipped complete 
within 24 hours. Send for Free beautifully 
illustrated catalog. Now! Separate whole- 
B. Davis Cor) к» Dept. 

"New York . Y. 


PS, 145 West 15 St., 

BARGAINS! Buy Wholesale! pase Mon- 
Lee Catalogi, Norris, 273-L Merrick 
Road, Lynbrook, N. 

DRUG Sundries. a Line Of Rub- 
ber Goods. Nationally Advertised Brands. 
Vitamins, Etc. Write For Free CARE. 
Federal "Pharmacal Supply, Inc., Dept. 

PS, 6652 North Western Avenue, Chicago 
45, Illinois. 


POPULAR SCIENCE OPPORTUNITIES 


NEW Deluxe below wholesale catalog. 
Automobile catalog and others. Furniture, 
clothing, housewares, appliances. refrig- 
erators, freezers, washers, dryers, televi- 
sion, radios, luggage, binoculars, hi-fi, 
stereo, phonographs, recorders, cameras. 
projectors, musical instruments, sporting 
goods, toys, tools, typewriters, watches, 
jewelry. Huge discounts on thousands of 
name brand items. For free specimen list 
of actual factory prices—postcard. Sel- 
, Decatur 16. Illinois. 


ORLD'S Largest wholesale supply. 
Buy from. 679 American, European, Jap- 
anese wholesalers. Tailormade suits from 
Hong Kong. 123 dropship catalogs. Rock- 
bottom prices. Free details. International 
Bu pew 216-PS Jackson, Chicago 6, Illi- 


SEARCHING For Economically Priced 
Chemicals and Apparatus? Catalog and 


Gift 25c. Starr Scientific, Manitowoc, 
Wisconsin. 
EXPERIMENTER'S Handbook Free 


With Bigger Catalog 25c. Hagenow Labo- 
ratories, Manitowoc, Wisconsin. 
CHEMICALS and apparatus for indus- 
trial, analytical and private laboratories. 
Catalog ET pe t. M-26, Biological Supply 
се 1176 Mi lope Ave., Rochester 20, 


BS БЕТБАТЕП Catalog; Chemistry, 
mineralogy, biology 25c. Tracey Labora- 
tories, Evanston, Illinois. 

ROCKETS: Single, Multistage. New 
Science Materials. Catalog 25c. Central 
Rocket Company, Waupaca, Wisconsin. 


“SWIM At Once—invisible swim aid for 
men, women, children; 1/25" thick, 4 oz.; 
worn under bathing ‘suit. Demonstrator 
$6.95 ppd. Check or money order; state 
waist size. Also many other new interna- | 
tional patented articles, Reps wanted, 25¢ 
for details, refundable first order. G & R 
Industries, 59-15 71 Ave., Brooklyn 27, N. Y. 


BARGAINS Galore on everyday needs! 
Catalog—10c, Now! Discounts |: аныны 
7545-P Dumas, San Jose 29, Cali 


FREE—Pair of chemical resistant poly- 
ethylene gloves with catalog. Low priced 
Chemicals, Biologicals, and Apparatus, 
New Pyrotechny section just added to 
catalog. New Illustrated catalog only 35c. 
Dover Scientific, 35-24 31 St., 
New York. Open all day Saturday. 


WUMCO Chemical Co., 
Chemical Apparatus: Catalog—25c. 
let of Experiments—50c. Box 681, Read- 
ing, Penna. 


Astoria 6, | 


Chemicals ana | 


| DIRECTORY Reports. 


Construction, 
aviation. shipping, oi 
Tuck: 


oilfields, government, 
manufactur: ing, ing, etc. Foreign- 
Stateside. Helpful information plus job- 
| getting tips on preparing application let- 
ters. Unconditional money-back guarantee 
of satisfaction. Act Today. Only $3.00. 
($3.25 Airmail) (C.O.D.'s Sce ted) Re- 
search Services, Meramec Building, St. 
Louis 5-PS, ouri. 


JOIN The Merchant Marine? Men, 


Women, excellent pay! Proper сесия 
Guide, $3.00. Frador, Lakeville 6, 


43 AGENTS WANTED 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12120; 
Ladies' Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnoy 2 
Босае, 2109-J Roosevelt Road, Chicag 


EVERY Man А Prospect. Refundable 
sales kit offer showing line belt buckles, 
tie clasps, money clips, cuff links, 
identification badges, individualized Я 
customer's name апа emblems. Cap badges 
for trucking, bus, taxi, police, firemen, 
| also heavy construction emblems. Choice 

3000 emblems. Hook-Fast, Box 1088PS, 
Providence, R. I. 


ELECTRIC Guitars, Morin whole- 
ai rnia Catalog. Carvin, PSW, Covina, 
Cal rni 


RGEST Wholesale Supply Source In 
us Furniture, clothing, electric appli- 
ances, housewares, auto accessories, tools, 
sporting goods, farm equipment, hobby 
supplies, bargain merchandise, world im- 
ports. Free details. Associated Whole- 
salers. Box 52-CX, Burlington, Iowa. 


38B IMPORT-EXPORT 


190 CLASSIFIED exporters, global. 35c. 
Edd 49101 Field Street, San Diego 10, 
'alif. 


39 FORMULAS, PLANS, ETC. 


FORMULAS—All Kinds. Amazing Big 
D dos 10c, Kemisco, Park Ridge 15, 
ois. 


LATE Modern Manufacturing Formulas 
List Free. Chemical Service, Martville, 
New York. 


SPECIAL Formulas fnr latest money- 
making discoveries. New! Good! Profit- 
able! Valuable Literature Free! Miller, 
Chemist, 151 Tampa, Florida. 


40 PLASTICS 


NEW ына casting plastic, clear, col- 

rea] flowers, butterflies, pho- 
tos, Send 25c for two handbooks | >. 
“How to Cast Liquid Plastics" and ‘‘How 
to Make Extra Money at Home.’’ Casto- 
lite, Dept. G-102, Woodstock, Illinois. — 


' EMBEDDING, casting secrets free. Sam- 
ple, 25c. Crystal, 4350-H N. Whipple, Chi- 
cago 18. | 

PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ine. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania. 

PLASTIC Letters—sample, booklet 15c. 
Duke’s, 554—27th Northwest, Massillon, 
Ohio. 


PLASTIC Embedding for fun and profit, 
no oven. Make beautiful jewelry, decor: 
tive panels, science specimen castings. 
Catalog 25c. Natcol Plastics, Box 444, Yu- 
caipa 4, California. 


PLASTIC Embedders. Moulds, Miniature 
findings, etc. Catalog 25c. pania Co., 20 
Garden St., Providence R. 


41 SCIENCE & A 


NEW Concepts in physics and astronomy 
ырдаш a unique structural explana- 
tion for the subatomic particles and their 
forces. Nuclear theory challenged. New 
1963 edition. 25 cents postpaid. C. F. 
Krafft, 4809 Columbia Road, Annandale, 
Virginia. 


UNUSUAL Chemistry books, courses, 
kits! Rare chemicals, cheap! Catalog 25c. 
E Box 133-A, Palo Alto, Calif. 


\CKETS: New Illustrated Catalog 25c. 
singe And Multistage Kits, Cones, En- 
es, Launchers. Trackers, Technical In. 
formation. Etc. Fast Service. Estes Indus- 
tries, Penrose 6, Colorado. 


196 POPULAR SCIENCE JUNE 1963 


| Scientific Co, » 


FREE 3 Pyrex test tubes with purchase 
$3.00. Catalog 25c. Chemicals. Apparatus, 
Biology. MIS Бе» Scientific, 7053 N. 
Clark, Chicago, Ill. 


UNUSUAL, exciting formulas; smoke 
owder, exploding dust, rocket fuel, water 

wine, many others. Also where to get 
zine powder free. Handbook 50c. B&) 
sociates. 547 College, Holland, Mich. 
AMAZING New Book Of Science Ex] 
iments, 574 and Catalogue of Lab- 
oratory Supp! Only 35c. National 
nee t. х8 6, 13 S. Park 
Avenue, Lombard, Illinois. 


42 EMPLOYMENT INFORMATION 


Richton open doors quick- | 


.ÉSUMEÉS by 

ly To best jobs. Expertly prepared, written 
and printed. Satisfaction guaranteed. We 
serve clients ER world over, in every field, 
entirely by Bonus features, Free 
descriptive uterature, Write The Richton 
Company, Dept. SS, 11 Hill Street, New- 
ark. New Jersey. 

FOREIGN—U.S.A. jobs. All occupations. 
Up to $1600.00 monthly. Free STAR DOAA 
tion, benefits. Compl dete i dec огу. 

lication form. Bend Si 

hy pay more? 


ment, 


FOREIGN Employment. Construction, 
other work projects. Good paying overseas 
jobs with extras, travel expenses. Write 
Only: Foreign Service Bureau, Dept PS, 
Bradenton Beach, Florida. 


FOREIGN-—U.S.A. jobs. All occupations. 

Up to $1600.00 monthly. Free transport; 
tion, benefits. Complete ‘‘directory.’’ Aj 
шна forms, Send $1.50 ($2.00 ‘nirmal ). 

hy pay more? C.O.D.'s accepted. Satis- 
faction guaranteed. International Employ- 
ment, Box 191-C6, Bedford, Indiana. 


FOREIGN Employment Information Job | 
Possibilities Up To $1600 Monthly In Eu- | 


rope, Africa, Asia, South America. Free 
Transportation. Construction Workers, 
Clerks. Hundreds Of Occupations Men. 


DIS "Accepted "o: Jebs PO. 
Box. 50519, Dept. f. New Orleans Bü; 
Louisiana. 


JAPAN! Korea! Okinawa! Many hi- 
paying jobs available. Complete, detailed 
reports $2.00. Japan Reports, Box 2202-E, 
Newport Beach. California. 


WORK For the U.S. Government. Send 
$1.00 for next five monthly issues con- 
taining announcements of Federal job ex- 
aminations. Good pay plus fringe benefits. 
Civil Service Reporter, Dept. P.S., 330 
Newbury Street, Boston 15, Massachusetts. 


OVERSEAS Jobs. Excellent worldwide 
Ali Occupations. Men, 


teed. Send $1.00 to Jobs 
Thompson Street, New York 12, N. Y. 


H Аз- | 


Women. о | 


FREE Sample, Beautiful Curios! Sell on 
Sight! Apartado 9036, Mexico City. 


MAKE Most Extra Cash with world's 
biggest line everyday greeting card assort- 
ments, gifts. Introduce friends, neighbors, 
to over 150 assortments. 500 big money- 
makers. Pocket up to 100% profit plus big 
cash bonus, Free giant. color catalog; 
samples on approval. Write Arrow Greet- 
ings, 513 Fourth Ave., S., Dept. 84-E, 
Minneapolis, Minn. 

START Your Own Business On Credit. 
Your own boss, 1125 Dealers sold $5,000 to 
$25,500 in 1962. We supply stocks, equip- 

ment on crei ome necessities. Sales 
| t dit. 275 hi ities. Sal 

experience unnecessary. Pleasant, profit- 
| able business backed by world-wide indus- 
try. Write Rawleigh, Dept. F-U-PSC, 
Freeport, Ill. 


AGENTS—300% profit selling genuine 
gold window letters; stores and offices. 
me P Metallic Sign Letter С! 
Newport, Chicag: 


5 ~ Watches—$6. 00. Joseph Bros., 
5-С Bo. Wabash, Chicago 3, Ill. 


EXOTIC Earrings! Details free. Pair, 
$1.00. Ohga, PS-451, Sigakenkusatu, Japan. 


: aa HIGH-GRADE SALESMEN 


SENSATIONAL new  longer-burning 
Light Bulb. Amazing Free Replacement 
Guarantee—never again buy light bulbs. 
No competition. Multi-million dollar mar- 
ket yours alone. Make small fortune even 
| spare time. Incredibly quick sales. Free 
| sales kit. Merlite (Bulb Div.), 114 E. 32nd, 
| Dept. C-74-H, New York 16. 

YOUR free copy of World's biggest sales 
magazine tells you how and where to 
make more money on your own in selling. 
Write Specialty Salesman Magazine, De: 

6B, 307 North Michigan, Chicago 1. 


EARN Big Commissions Full Or Part 
Time. Show America's largest line low 
| priced business printing and advertising 
Specialties. Big Free Sales Kit samples 
| hundreds items used daily by business 
| people. Build profitable repeat business. 
| Start right now. National Press, Dept. 9, 
North Chicago, Illinois. 


MAKE Up to $50.00 Dail; пиш de- 
linquent accounts from business, profes- 
sional men. Free Sales Kit. General Fi- 
nance, Dept. AR-6, Pickwick Bldg., Kan- 
sas City 6, Mo. 


$1,000.00 A month for making dramatic 
| 3-ѕесопа demonstration of amazing light- 
weight Presto Fire Extinguisher. New 
chemical used by Airforce snuffs out fires 
instantly. Only $4.95. Terrific commis- 
sions. Millions want it. Free Kit. Merlite, 
114 E. 32nd, Dept. P66-H, New York 16. 

SELL Advertising Book Matches. Write 
us today; we put you in business By 
turn Mail, handling complete line Ad 
Book Matches in demand by every busi- 
ness right in your town! No investment 
everything furnished Free! Top commis 
sions daily! Superior Match, рё. P663, 
7530 S. Greenwood, Chicago 19, Ill. 


you're interested in making money 
in selling, see the hundreds of exceptional 
opportunities in Salesman's Opportunity 
Magazine. Send name for your copy, ab- 
solutely free. Tell us what you're selling 
now. Opportunity, 848 N. Dearborn, Dept. 
18, Chicago 10, Illinois. 

CALENDARS, Novelties—Full or Part 

Time. Liberal’ Commissions. Fleming, 
6535-B, Cottage Grove, Chicago 37. 


$3.00 UP Hourly for Route Work. Per- 
manent. Write McNess, Freeport 43, Ill. 


45 EDUCATIONAL & 
INSTRUCTION 
PHOTOGRAPHY: Earn Big Money. 


Travel Own your own studio. Learn at 

home in your poma time. Write for big 

free Book. School of Modern Photography, 
ept. C-663, Little Falls, N. J. 


DOEARN Civil and criminal investigation | 


at 
age. 


home. Earn steady, 
Institute Applied 


good 


Science, 1920 


pay. State | 


Sunnyside, Dept. 33A, Chicago 40, "fllinois. | 


MASTER Watchmaking at home. Free 
sample lesson. Chicago School, 


Milwaukee, Chicago 47. 


HIGH School Diploma at home. Li- 
censed teachers. approves materials. 
Southern States Academy, Station E-12. 
Atlanta. Ga. 


RATE While Asleep with your re- 
corder, phono raph ог amazing new 
“Electronic Educator” endless tape re- 
corded. Details free. Research Association, 
Box 24-NN, Olympia, Washington. 


BECOME Tax Consultant. Graduates 
earn $1,000-$3,000 every tax season pre- 
йон 1 returns evenings. State approved. 

nion Institute, Lakewood 1-M, N. J. 


a Diesel Job? Higher Pay? Ad- 
vancement? We can help you qualify! 
Complete Diesel Tractor and Heavy 
Equipment and Cummins Diesel Engine 
Shop-method home-training courses avail- 
able. Write today. Interstate ‘Training 
Service, Dept. B-2. Portland 12, 


2328-WS | 


POPULAR SCIENCE OPPORTUNITIES 


WOODWORKING and Cabinetmaking 
course for beginning and advanced home 
craftsmen. Only complete low-cost home 
training program available. Write for free 
booklet. Interstate Training Service, Dept. 
G-2, Portland 12. Oregon. 


MEN wanted. Learn Auto-Diesel Me- 
chanics in our shops. Learn with tools on 
real equipment. Earn While You Learn. 
Bars of our graduates earn $125 a week 

up. Write for free bulletin. Auto- 
Diese College, Dept. 262, Nashville 3, 
епп. 


USED Courses! Books! List 10c. Smith's, 
124 Marlborough, Salem, Mass. 


COMPLETE Your High School at home 
in spare time with 65-year-old school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American School, 
Бері. KANG, Drexel at 58th, Chicago 37, 

nois. 


LEARN Automatic Heating Repairs and 
Installation at home. Free Sample Lesson, 
Bonus Offer. ETI, 608-A South Dearborn, 
Chicago 5. 


vocational. educational, instructional sub- 
jects. Millions of volumes, new and used. 
Bargain prices. Books bought. Est. 1902. 
Long's College Book Co., Dept. PS, Co- 
lumbu ‚ Ohi 

REAL ate Course. Economical home- 
study. Literature free. Howard Schools, 
Box 8394-B, Kansas City 5. Missouri. 


OWN local collection office. Pays big. 
Franklin Credit, Roanoke, Virginia. 


|. LEARN Auctioneering, Free Catalog. 
Belch. Auction College, Mason City P, 
оза. 


BOOKKEEPERS — Operate Your Own! 


"Dollar-A-Week'' System. Ellis, 


Box 203, 
Cedar Grove, North Carolina. 


Ords, tools 
Electronic tunin 


also taught. Free cata- 
198. са ital Tun 


School, 3160 S.W. 16th 


Court, Ft. Lauderdale, Fla. 
GOOD paying jobs open! Operate, repair 
E earth moving equipment! Learn 


е gob operating ре cranes, bull- 
carriers! A. 


Approved 
EN Catalog, Write F. 


Hutch, Greer 
"Technical Institute, Braidwood, illinois. 


FCC LICENSE in 6 weeks, First Class 
Radio telephone. Results Guaranteed. El. 
D Radio School, 2603A Inwood, Dallas, 

'exas. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
БЕРИ Tuning School, Gilroy, Cali- 
fornia. 


MISSOURI Auction School. Free cata- 
мре. 1100 Linwood, Kansas City 9-х5, 
issouri. 


BE A Real Estate Broker, Insure Secu- 


rity for yourself and your family. Study at | 


home. Prepare for state exemingtion. | GI 
approved. Write for Free Book piar 
Weaver School of ШАА, Жө, Es 
Broadway, Kansas City, 

ROCKETS: New illustrated catalog 25c. 
Single and Multistage Kits, Cones, En- 
gines, Launchers, Trackers, Technical in- 


formation, Etc. Past Service. Estes Indus- 
tries, Penrose 33, Colorado. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog areas Bee 

Write I C., 325 Jackson, 
2СҮ-1, Chicago 6. 


| 


PIANO and Organ taught by new fun 
method. Individually conducted lessons by 
mail. Free sample lesson. ow Биш c/o 
2 Elizabeth St., Kingston, N. 


| 
FREE General Catalog—100 Pages Text | 


|50 BUSINESS SERVICE, 


INFORMATION, NAME LISTS 


MAILING Lists most all kinds 1000 
$5.00. FREE folder. Your circulars mailed 
000. Dixie Mailers, King, N. 


-~ MILLION Names! State your needs 
tional Coverage High School Seniors and 
Births. Box 48, New anusit Tesna 

. MASTER Collection Syste iber 
supply letters, ''Coaxers'' get resultat Set. 
sational Value only $12.00 Postpaid. Ern^, 
Enterprise, Box Н, Barton, Vermont. ^", 
51 SPECIAL SERVICES 


LET Us Express Your Idea Into a Work- 
ing Drawing. Sample, Information 50c. 
pani Drawing Service, Box 3094, Cleve~ 
Jan 

LOCATING Service! Any Item or Prod- 

uct. Jake Barraco, 478 Gardner, South 
Beloit 1. Illinois. 


52 AUTHORS SERVICE 


WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute. 
Many successes. Free booklet PS, Vantag 
120 West 31, New York. 


53 ADVERTISING, AGENCIES, 
ETC., FOR ADVERTISERS 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspaj 
magazines 10c. Chicago ANRE 
Agency, 28 E. Jackson, Chicago 

ADVERTISE: Sunnyview ҮТ, 
Review, 10с per word. copy 25c. Florence 
Martineau, Park Avenue, Oconto, Wis- 


consin. 
54 ART INSTRUCTION, 


CARTOONING, SIGN PAINTING 


ENGINEER: анаша. “Electron 
ics. Pay as you learn. Free brochure. Indi- 
ana Home Study, 64 Hemenway Road, 
Framingham, Mass. 


MILLIONS of Sewing Machines need 
repair. Train now. Sincere Schools, 2042 
West Spring, Tucson, Arizona. 


ENGINEERING And Art Degrees earned 


| 
i home study. Electronics, Mechani- 
| cal 


iberal Arts. Major Accounting. 
When writing specify E y desired. Pa- 


cific International Colle; of Arts 
Sciences, marty: a P correspondence 
school. sident classes also available. 


5719-A Santa Monica Blvd., Hollywood 38, 
California. 

FREE Information, 
School Directory, 
anizations, Books. 
ey, New York. 


PENMANSHIP Corrector: Improve poor 
oy 3 quickly. nous free. Ozment, 
ox 665 35, St. Louis 88, Mo. 


LEARN Electricity, нане Repair, 
and Slide-Rule Calculations in 32 Com- 
pact Lessons. World-Wide School, 2555 
helley Drive, Indiana, Penna. 


Correspondence 
Courses. Unusual Or- 
Aureal, Central Val- 


E to Make Money With Simple 
'artoons'—A book everyone who likes io 
draw should have. It is free; no obli 
tion. Simply address Cartoonists’ 
| change, Dept. 196, Pleasant Hill, Ohio. 

ART Lessons—$6 a month, Includes 
Drawing, Painting, Commercial Art, 
Kits (worth $25) and materials. Assign- 
ments corrected, with overlays, by mail, 
and returned to you. Write for free book. 
No obligation. Washington School of Art, 
Studio 156X, Port Washington, L. L, N. Y. 

LEARN Profitable Magazine Cartooning! 
Free Details. Cartoonists, Box 3097, Lin- 
coln 10, Nebr. 

LEARN Sign Painting. Fascinating Sys- 
tem. атау; 410-P South Western, Spring- 
field, Ohio. 

YOU can Entertain with Chalk Talks. 
Catalog 10c. Cartoonist Balda, Oshkosh, 


Wisconsin. 
55 TYPEWRITERS & 
OFFICE MACHINES 


RECONDITIONED Typewriters, Mimeo- 
h, printing presses $25.00 up. Write 
jegraph, King, N. 


ESTIMATORS: Standard Labor Time 
For Estimating All Kinds Of Work. Write 
For Literature. Tymette, 4842 Ainslie 


| Street, Chicago 30, Illinois. 


CIVIL Service Examination Books! At- 
lantio Service, 10 Cedar, Charlestown 29, 
ass. 


7 DETECTIVES 
,,DETECTIVE Profession. Home „Study 
pel pin, Certificate, Future. Box 


т-с, Los Angeles 41, California. 


Course. Credentials. Diplo- 

Free Information. Southwestern In- 

stitute Criminology, Box 202, Geronimo, 
Oklahoma. 


INVESTIGATORS, free brochure, latest 
subminiature electronic Hstening ie 
Ace Electronics, 11500-F Ave., 
Miami 50, Florida. 


ENTAL  Technician's Honc Study 
Studente Kits. Instruments, plastic, etc. 
Шара instructions. Write for Free 
lesson. 


Angeles 14, Calif. 


Grant Laboratory, Haas Bldg., Los | Text 


DETECTIVES—Work home—Travel, Ex- 

Pe d unnecessary. Detective Particu- 

free. Write Wagoner, P-125 West 
86th, New York 24. 


48 LANGUAGE OUTFITS 


ESPERANTO, UNESCO's interlanguage. 
Pronunciation теч $1. Esperanto, 


ni 
' Dept. P.S., Middleton, 


| bii 

|. PARTS — TIET Adders 1898- 
1963. Send old parts, drawing or descrip- 
| tion, make, model, serial number and 
| self-addressed postal card for quote. 
i Prompt Service, Typemobiles, QUUM Coney 
Island Ave. Brooklyn 30, М. Y 


56 RUBBER STAMPS & 


OFFICE SUPPLIES 


FREE Booklet. Indexed Rubber Stamps. 
Towing Products, Dept. PS6, Pittstown, 


num 32 Page Rubber Stamp Catalog. 
Signature Stamps $3.50. Youngers Stamp 
Shop, Princeton, Iowa. 

. POCKET Or Office Type Stamp $1.00. 
TE 4119A Buechner Ave., Cleveland 

, Ohio. 

TYPING errors eliminated in split sec- 
ond, completely! Neatly! Without Erasing! 
By phenomenal new product. Send for free 
sample. bridge Sales, 186 Roland 
Ave., Buffalo 12, N. 


57 PRINTING, 
MULTIGRAPHING, ETC. 


FREE Catalogs. Postpaid printing, Rub- 
E EA D M Press, Sebastopol, Calif. 


GUMMED Name & Address Labels 
$1100. Per, Essex. Mass, 
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815 Letter- 


100 634 ENVELOPES, 100 51x! 
M. R3, 


heads Printed—$2.35. Fortney, 
Dillsburg, Pa. 

OFFSET printing. Some shipped da: 
ceived. Mimeo Press, Rocky Mount, 


1000 NAME, Address Labels $1.00. Rub- 
ber Pocket Stamp $1.00. 1000 Business 
Cards $3.95. Printing. Personalized Items, 
Free Literature. Jordan's 552 West O'Con- 
nor, Lima, Ohio. 


AMAZING Business Printing values. 
Samples. Print Shop, Box 576P. Green- 
ville, R. I 

prl000 BUSINESS Cards. Beautiful Raised 

inting. $3.75 Postpaid. Samples. Frazer, 
Toss "D. o Springfiel 


‚ Oregon. 
MIMEOGRAPHING. Offset Printing. 
Free samples. Pennsway, Drawer 1340, 


Scranton, Pa. 


— POSTPAID Business Printing. Free cata- 
log, samples. Crestview Printing, Owasso, 


SEVENTEEN patents prepared myselt— 
you too can! Request proof and guidance 
proposal! State class (no details), your in- 
vention. Aper. 124 Eighth St. Northeast, 
Cedar Rapids, Iowa. 


PATENT Searches, professional patent 
development of inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all fields of 
inventions. Expert searches performed in 
the U.S. Patent Office. Your inventions 
and ideas engineered for maximum patent 
protection and greatest commercial value. 

ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ''Invention 
Certificates" and further interesting, val- 
uable Patent Information. George Spector, 
Licensed Professional Patent Engineer, 
U.S. Patent Office Former, Examiner, 
Woolworth Building, New York. 


61  INVENTIONS WANTED 


INVENTIONS wanted. Patented; t= 
ented. Tremendous Manufacturers 1 ts. 
Global Marketing Service, 2420 77th, Oak- 
land 5, Calif. 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new produita, Complete 
information free. Institute of American 
Inventors, Dept. 30C, 635-F Street, N.W., 
Washington 4, D. 

IF your invention is ada] 
moting we will contract for selling on 
cash or royalty. Free booklet outlines 
royalty rates, requirements. Kessler Cor- 
poration, C-76-IW, Fremont, Ohio. 


INVENTIONS Promoted — For Cash- 
Royalty. Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 


table to pro- 


INVENTORS—Complete Names And Ad- 


dresses Of Attorneys And Agents In Your 


в IN I EDI 
nite ates Paten! ice. ist 

58 PRINTING OUTEITS, Pflanz, 12 North Mulberry Street, 

SUPPLIES Bu D Illinois. элй ee 

FREE! “Protection Certificates "—Pat- | 


PRINTING Outfits, type, supplies. Send 
dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8. Meriden, Conn. 

RUBBER Stamp Presses, Hydraulic Ор 
erated. Electrically heated. Sizes 5": 
$"x12", 10"х15”, starting outfits, suppli 
Printing Presses, Custom Manufacturini 


1464 East Commercial, Springfield 2, 
Missouri. 
PRINTING Presses, Type, Supplies, 


Lists, 5c. Turnbaugh Service, Mechanics- 
burg. Pa. 


MAKE Your Own self-molding rubber 
stamps and printing cuts. Plexirubber, 
Argyle 2, Wisconsin. 


TYPE case catalog. Manufacturer. King 


McKay Company, 23179 Telegraph, South- 
feld, Michigan. 


RUBBER Stamp Presses, Supplies. 
Kiewiet, 2025 Barney Road, lamazoo, 
Michigan. 

60 FOR INVENTORS 


PATENT CS Td nour airmail 
service, $6.00, including nearest patent 
copies. More than 200 registered patent 
attorneys have used my service. For Free 
invention protection forms, write Miss 
am Hastingsi, P.O. Box 176, Washington 

SAVE Big fees! Prepare your Patent 
Application yourself. Details free. Inven- 
iors Guide. Fort Worth 14, Texas. 


ent searches completed and reported with- 
in “24 Hours"—$5.00. Write: Inventors 
Service and cig bee Bureau, Box 1212, 
Washington 13. 


7 INVENTORS: I: 5 our invention worth 
the patent expense? Get our market re- 
port first. Send general description and 
$10.00. Allied Research Association, 426 
Barry, Dept. 507, Chicago, ПИпо! 


U.S. Patent Office Searches—$5.00. Free 
Invention Record. Patents Engineered. 
Patent Office Searchers, 233 Broadwa: 
Room 3615. New York. 


PATENTS Skillfully Prepared for maxi 
mum commercial value with useful prod- 
uct development. High record of success in 
proving and claiming patentability. Val- 
uable market service. Patents prepared 
and filed for service fee as low as $200.00. 
Send for self protecting invention record 
forms free. Patent search with valuable 
engineering report $10.00. Foreign patents 
filed at lower cost. Thirty Years estab- 


lished. Joseph O'Brien, Patent & Develop- | 


ment Engineer, 132 Nassau Street, New 
8. N. Y. 


York 3! 
PATENT searches анон report $6. 
Valuable market service. Ci or royalty 


sales. 10 years dependable service. For 
free self-protective Record of Invention 
forms write: H. Lawrence Blasius, 19 Park 
Row, New York 38, N. Y. 


PATENT Searches, complete and tho: 
ough, Related copies Air Mailed with max- 


INVENTIONS needed immediately for | imum speed . Free Protection Forms, 
manufacturers. For additional informa- om Mormation. S0 ME Beet 
Won write Kessler Corporation, С-16- аш Office Searchers., 150 

INVENTORS, if you have an invention| PATENT Searches, prompt, T 
for sale, patented or unpatented, write In- | $6.00. Patent oms copies of related pai 
stitute of American Inventors, Dept. 30A, For free “Protection 
635-P St., N.W., Washington 4, D. C. t Information” write 


INVENTORS: Prepare your own patent 
application. Our ‘Patent Kit" includes 
detailed instructions and all necessary 
material. $12.95. Money back guarantee. 
National Inventors Company, Box 88, Ben 
Franklin, Washington, 

PATENT Searches, $6.00, including ofi- 
cial Patent Office copies of related U.S. 


Patents. Certified, Airmailed! For free 
“Invention Record” and “Patent Infor- 
mation”, write: United States Inventors 


Service Company: 1311 “G” Street, NW, 
Washington 5, c. 

PATENT Searches, including copies of 
related U.S. Patents, $6.00. Inventors, at- 
torneys, manufacturers use my ''World- 
wide" Airmail service! ‘‘Invention Rec- 
ord” form and "Information I 
ventor Needs’, sent free! Miss Hi 
Lr] Vermont'Ave. NW, Washington 5, 


PATENTS prepared. Complete applica- 
$100. Inventors Service, Box 
EN ‘Duluth, esota. 

SAVE High fees! Prepare your patent 
application yourself! New ‘‘Do-It-Your- 
self" Patent Kit now makes it easy. Free 
“Registration Form." Miss Blaine, 306 
Carry Building, Washington 5, D.C. 

SAVE! Prepare your own patent appli- 
cation. Kit prepaid Air Mail—$19.50. Cre- 
ative Design, 3427—5th, San Diego 3, 

alit, 
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Patent 
to jane po Suite me Ppont Circle 
Bldg., Washington 6, D. 


ЕБОРЕБЗІОМАГ ET of the Patent 
Office. 'endable—Reliable $6.00 includ- 
ing се Пер report and related patents. For 
free Protection Forms and ''Patent Infor- 
mation," write Trans-World Patent Serv- 
ice. 500 Walker Building, Washington 5, 
District of Columbia. 


PATENT Searches including Maximum 
speed, full grar Feport and closest pat- 
ent copies, $6.00. ality searches expertly 
administered. beste confidence and 


Financial assistance available. 
Washington Patent Office Search Bureau, 
1426 G Street, N.W., Washington, D. C. 


INVENTORS! Outright cash sale or roy- 


patented. Constant demand 
client manufacturers. Financial assistance 
available. Write United States Invention 
od 78 Wall Street, New York 5, 


60A ENGINEERING SERVICES 


MACHINERY. Electronics, Chemistry. 
Equipment Development. dustrial re- 
search. Inquiries held confidential. Todd 
Consulting Engineers, 424 West 119th, 
New York 27. 


INVENTIONS Sold, Licensed. Cash-roy- 
alty basis. Inventions patorna donal, Box 
560 Wall Street, New York 5, N. Y. — 


INVENTORS! We will Miel sell your 
idea or invention (patented or unpatent- 
ed)! Our national manufacturer-clients 
urgently seeking new items for highest 
outright cash sale or royalties. Financial 
assistance if needed. 10 years proven pe: 
formance. For Free information write 
Wall Street Invention Brokerage, 79 Wall 
Street, Financial District, New York 5, 


“INDUSTRY needs inventions 
ately. 


immedi- 
Inventions for Industry was organ- 


| ized to discover and assist new inventors. 


Write Invention iot nguy, 150 Broad- 
wa 


INVENTORS! Don’t sell or license your 
invention for cash or royalties until you 
receive our offer. Development service and 
financial assistance available. For Free in- 
formation, write International Invention 
Institute, 17 Park Row, New York 38, N.Y. 


INVENTORS Needing Help with any 
problem, financial, development, securing 
manufacturer, obtaining patent. ‘Write the 
organization that delivers action and re- 
sults—not promises. Pioneer Invention 
Service, 150 Broadway, New York 38, N. Y. 


INVENTORS! Sell your invention for 
cash or Royalties! Our client, manufac- 
turers constantly seeking new items. Pat- 
ented. Unpatented. For free information 
write Gilbert Adams, Patent Broker, 80 
yar St.. Financial District, New York, 


INVENTORS: We either sell your in- 
vention or pay you cash bonus, write for 
details. Universal Invention, Marion, Ohio. 


INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Constant demand from our 
client manufacturers. Financial assistance 
available. Write United States Invention 
Rr 78 Wall Street, New York 5, 


64 MODELS, MODEL SUPPLIES 


SHIP and yacht model fittings; blue- 
rins. Send 50c for Illustrated catalog 
isting hundreds of items. A. J. er, 
Inc. 1002-2 Etowah Ave, Royal Oak, 
Michigan. 

SHIP Models, Kits, fittings, plans, books, 


tools, engines, motors. Big illustrated cat- 
alog 50c. James Bliss & Co., Dept. PS, 
342 Atlantic Avenue, Boston 10, Massa- 
chusetts. 


ROCKETS: New Illustrated Catalog 25c. 
Single And Multistage Kits, Cones, En- 
ines, Launchers, Trackers, cal In- 
ormation, Etc. Fast Service. Estes Indus- 
tries, Penrose 3, Colorado. 


HOT Air Engine. Send stam; 
information. Walter Huff, 330. 
Cincinnati 41, Ohio. 


“WHITE Heat V"  Radio-controlled 
model hydroplane featured June 1962 Pop- 
ular Mechanics. Full size plans 1 patterns, 
accessories and engine available. Literature 
for stamped addressed envelope. Octura 
Hodek: 144-5 No. Milwaukee, Niles 48, 

оіз. 


SHIP Model Kits and fittings: clippers, 
frigates, etc. Catalog, paint-tool list, 
list. 35c. Model Shipways, Box 85, Bogota, 
New Jersey. 


for free 
Sharon, 


SHIP Mons Kits, Сире». Саш 
Liners; Power їз for Кайс 
Control; end с for Cero 10001. 17 
West 18 Street, New York 11, №. 

BUILD Miniature Buildings With Pro- 
fessional Materials. 50c For Instructions 
And Samples. Architectural Model Mate- 
rials, PS63, 2008 No. Keystone, Chicago 89. 


65 HOME CRAFTSMAN 


POPULAR SCIENCE OPPORTUNITIES 


71 FOR SALE MISCELLANEOUS 
Why pay $10.00 or 


| WEATHER Vanes. 
ps All Aluminum. Full Size. $4.95. Free 
| fol is: 


Greg, 2217 Westover, Riverside, 


IE Extinguishers, for any type of fire, 
sold for $2.95—close out 50c each or 12 for 
Ford, P.O. Box 10104, Cincinnati 10, 


SKIL-CRAFTS New  '62-'63 Catalog. 
Largest and Finest selection of Leather- 
craft, Artist, Hobbycraft supplies in the 
world. Free Gift with first order. Send 
50c. Refundable with first order. Skil- 
Crafts. Box 167-PS, Joplin, . 

PICTURE Frame Moldings, Tools and 
Instruction book. Free Catalog. Chesa- 

eake Frames, 414-PS E. Baltimore St., 

ialtimore 2, Md. 


FREE 


ү mno rouen pestnererate 
Catalog. Tan eather Company, Box 
191-E47, Fort “Worth. Tex. 

2477 PLANS, Patterns, things to make, 
do. Pun. Profit, World's greatest selection. 
New catalog 10c. Craftplans, 18250-B Har- 
wood, Homewood, Ш. 


| burgh 1, 


100 POLYETHYLENE gloves $3.50 post- 
ma NBARS, 9325-R Menard, Oak Lawn, 


FIBERGLAS Translucent Panels—Flat 
or мү сл factory closeout! 40c square 
foot. Ideal for barns, greenhouses, nurs- 
eries, skylights, 
Free samples. 
facturing Co., 


atios. No maintenance. 
ipcraft Fiberglas Manu- 
4830 Hatfield St., Pitts- 
Pennsylvania. 


72 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold. 
Ores analyzed. Mercury Terminal, Nor- 
wood, Massachusetts. 


75 _ TATTOOING SUPPLIES 


WOODWORKERS — Home Craftsmen! 
бамо, containing Lamp Parts, Veneers, 
Susan Bearings. Swiss Movements, 
Chair Cane, Folding Metal Legs, Wooden 
Legs, Finishing Materials, etc., only 10c. 
Barap Specialties, Box 2044A, Chicago 9. 
SAVE: Raw picture frame moulding, all 
species, all styles. We will miter corners. 
Bauerle Cabinet Works, Inc., Hammond, 
Louisiana. 
SECRETS of fine metal polishini 
pt ‘Specially prepared home wor! 


r $2.00. 
Dept.-1, Antique Metalware Restoration, 
Bs Seale Road, San Antonio, Texas. 


BE a child's hero! A nique fascinating 
toy—self propelled—will pull other toys— 

be constructed in minutes. This in- 
genious toy is made from throw away 
items from the average home. Complete 
plans and pattern $1.00. Idle Hour Enter- 
pue P.O. Box 52572, New Orleans 50, 


SOUAREENOTEERAS Make bel! 
lanyards, dog leashes, 

fer! Beginner's book, catalo! 
cord samples 25c. P. Herwig Co., Dept. 
11-Р1, 39 Henry St. lyn 1, New York. 


66 DO IT YOURSELF 


KITCHEN Cabinets! Save 50% and days 
of time. Complete plans; illustrated de- 


ts, hand- 


tails; measurements; easy instructions. 
ЕЁ F.G.S., 911 Green Road, hen, 
67 OLD GOLD, JEWELRY, 


WATCHES, ETC. 


USED and new watches $2 up. Free Cat- 
alogue, Southern Watches, 5-PS бо. Wa- 
bash, Chicago 3. 


‘ASH Immediately For Old Gold, Jew- 
age Gold Teeth, Watches, Diamonds, 
Silverware, 15) ectacles, Platinum, Mer- 
cury. Free information. ROM Industries, 

East Madison, Chicago 2. 


HIGHEST Cash—Gold, Sed Dia- 
Platinum. Mail Articles. 


Chicago 3. 


CASH for gold scrap, rings, jewelry, 
dental gold. Free information, or send 
items now for cash airmailed immediately. 
King Ramsey, 1001 West 21st., Odessa, 
Texas. 


TOBACCO & PIPES 


HAND Carved briar pipe, $2.00. Cata- 
log. Hobart Schacht, 804 No. Jefferson, 
Huntington, Indiana. 


70 OF INTEREST TO WOMEN 


EARN Money At Home making gorgeoi 
candles for holidays and occasions, with 
our unusual molds. Free Facts. Candle In- 
stitute, Dept. X-19, Fallbrook, Calif. 


LEARN profitable, fascinating Tattoo- 
ing. Illustrated Information $1.00. Zeis. 
728-B Leslie, Rockford, Illinois. 


76 ARTISTS SUPPLIES 


AM Paintings EF Selected Equadorian 
! Size . Send $30.00 to: Julio 
SRo. ox 5273, Guayaquil, Ecua- 


77 TREASURE FINDERS & 


GEIGER COUNTERS 


Indian School, Phoenix: Arizona’ 


“GOLDI Free 
Wholesale. p logs, 125 PAIN Ed 


»portunity'" 25 


Tips, Profitunities. box I uan mal 
Box 533, Ossining, 


bulous, 


RECEIVE Mas Offer From Whole- 
salers. Manufactures, Publishei 
where. Get Listed, 25c. Rorick' 
nati 26. Ohi 


FREE тегей Mail 5c postage. Тау- 


lor Enterprises, Export, Penna. 
80 PERSONAE 
“RULE with your Thoughts.’ 


Telepathy. «(adults Write: Clarion, Box 
9309-56, Chicago 90. 

INDEPENDENT 
Humanism, the scientific, person: 
losophy! Free literature. American > 
manist Association, Dept. PSM2, Yellow 
Springs, Ohio. 

LOANS by mail, $100-$600. Anywhere. 
confidential, Write Union Fingu. Пере Dept. 

323 amelback, Phoenix, Arizona. 
dou problem? Proven Txer- 
cise Method fills out face quickly. Appa- 
ratus unnecessary. Complete 1000 word 
course $1. C. Lawrence, Box 67, Claymont, 

'laware. 

TURN Your defeats into Successes with 
“Basic Winning Behavior Patterns," Re- 
sults guaranteed. Facts Free. Write: Pres- 
ident, Box 1924-X, Louisville 1, Ky. 

MEXICAN Law Practice. 1203 Arizona 
Ave., El Paso, Texas. 

HANDWRITING analyzed by certified 
graphoanalyst. Character trait one doller, 
General analysis three dollars. Lois Read- 
М, | ing, 1731 N.H. Ave. N.W., Washington 9, 


‘Thinkers — теневое 


THIN face y 


EXPLORE Underground, ahead 
transistor Metrotech locators detect Gold. 
Bier nea NIIS " Шоно, n. 

lorations, Dept. , Box 
793, Menlo Park. California. 


TREASURE, Gold, Silver, Relics. Find 
them with new 1963 models. Free infor- 
mation. Raytron, Box 715, North Holly- 
wood, Сашо 


rm. 
San Gabriel, California. 


FUN & Profit finding buried treasure, 
relics with transistor M-Scope. Known 
worldwide for supersensitivity, dependa- 
bility. Guaranteed. Very easy terms. Send 
for Free literature, fascinating user ex- 
рейн. Fisher Research, Dept. DZ, 
alo Alto, Calif. 


NEW Coin Locator! Free literature! 
Ho! 811-. -А Kansas, Atchison, Kansas. 


NEW Scientific Face-Improver Method 
develops Masculine Good ks quick! 
No drugs, cosmetics or surgery! Amazing у 
effective. Results guaranteed all ages. Free 
literature. Face puprovement Foundation, 
Box 532, Camp Hill-3, Pennsylvani: 


80A  REMAILING SERVICE 


MIAMI Beach remails 25c; 5 fo for 4% 
Monthly $3.00. National, Р.О. 618-B, 
Miami Beach 39, Florida. 

HAWAII Secret Address. Receiving, 
Forwarding, 25c. $3.00 Monthly. Postcards. 
Coe, Box 984-A Kailua, Hawaii. 

REMAILS 25c, $3.00 Month. Historic 
Charleston. Princess Gifts, Ridgeville, S. C. 


SECRET—Remailing—25c, $3.00 Month- 
ly. De Graff, Box 14156P, San Diego, Cali- 
fornia. Pees 

DALLAS Remailing Service. Remails 


Бе Monthly $2.50. Cotton, Вох 8571, Dal- 
las 16, Texas. 


FIND Hidden Gold, Silver, Relies. Coins, 
Treasure, Ore Vei posits, 
Water, Etc. With My Simplined ^ Static 
Electric Metal Locator For Only $3.00. Lit- 
erature 25c. J. Robbins, 57 Scott, San 
Francisco 17, Calif. 


TREASURE Finders—Easy to make elec- 
tronic kits or assembled models. Under- 
water models available. ze literature. 
Electronic Applications. Dept. S, 
Box 6095, Alexandria, Virgini 


78 WATCH REPAIRING 
WATCH and clock repairing books. 


catalog. North American, 2320-BF Mi 
waukee. Chicago 47, Illinois. 
FREE Watchmaking Course! Details, 


Wholesale Catalogue 25c. Bengal's, Culver 
City, California. 


WATCHMAKERS' Tools Materials, 
Supplies, Watches, Catalog. Gales, Box 
1000, Chicago 90, illinois. 


79 MISCELLANEOUS 


ДЕЕ Wholesale Catalog! 100,000 Prod- 
Tremendous Discounts! Taylor 
Distributors, Newton 3, New Jersey. 


ROCKETS: New illustrated catalog 25c. 
Single and Multistage Kits. Cones, En- 


LETTERS remailed 25c, confidential! 
ком Carter, Box 742, Los Angeles 53. 


REMAILING 25c each. M. Hackett, 140 
Morse Plaza, Ft. Myers, Florida. 


SECRET Mail Receiving—Forwarding. 
Hedgpeth, 406 South Second, Alhambra 
24, California, 


80B LOANS BY MAIL 

BORROW $100 to $1000 by Mail. Quick, 
Easy, Private. No Co-signers. Repay 
24 small 


monthly payments. Ter the 
amount you want write oda, (о Dial 
Finance Co., 410 кїр Bidg., Dept. 
6-215, Omaha 2, Nebrask: 


BORROW $1.000 AIRMAIL! Repay $44.82 
for twenty-nine months. State licensed. 
Postal Finance, Dept. 11-E, Kansas City 1, 
Kansas. 


NEED Money? Do as thousands of peo- 
ple are doing—borrow money you need 
from National Loans by mail, quickly, 
confidentially. Easily arranged, repay 
small monthly amounts. Borrow $100.00 to 
$600.00 sinat collateral or co-signers. 
Write—tell us how much you need now. 
National Loans, Dept. 7, 101 S. Tejon, 
Colorado Springs, Colorado. 


gines, Launchers, Trackers, Technical in- 
formation, Etc. Fast Service. Estes Indus- i 
tries, Penrose 34, Colorado. 


LOANS by mail, $100-$600. Anywhere. 
Confidential. Write Union Finance, Dept. 
i PS, 323 E. Camelback, Phoenix, Arizona. 


Accredited Member 
National Home Study Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS... 


Box L3751F, Scranton 15, Penna. (In Hawaii: P.O. Box 418, Honolulu. In Canada: 1. С. 5. Canadian, Ltd., Montreal.) 
Without cost or obligation, rush me FREE Success Kit, with 3 valuable booklets: (1) How to Succeed; (2) opportunity booklet 
about the field I've checked below; (3) Sample 1. С.$. Lesson. 

ARCHITECTURE and — [Transmission EE Technician O Industrial 


Clip coupon here—and take your first big step to real success! 1.C.S., Scranton 15, Penna. 


D] Practical English 
HIGH SCHOOL (Diploma) 
High School General 

H Hien School Math STEAM and 
Hish School DIESEL POWER 
Secretarial C Boiler Inspector 
17 High School Vocational С Power Plant 
E College Preparatory 7 Stationary Diesel 
MECHANICAL and SHOP — Enginee: ering 
T Gas and Electric го Steam Engineering 
ini 
Industrial Electronics Industrial Engineering PU remain, 
Ultrasonics Instrumentation © Personnel—Lat 
ENGINEERING ЕЕ: Desig TV-RADIO 


Shorthand 
© Stenographic 


BUILDING TRADES Specialist Nuciear Energy Telemeterin 
C Typist 


Air Conditioning AVIATION Plastics Instrument Technician 

Architecture Aero Engineering Pulp, Paper Practical Electrician 

Arch. Di Aircraft Drafting CIVIL ENGINEERING Practical Lineman 

Building Contracting Aircraft Mechanic Civil Engineering ELECTRONICS 
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Special low rates to members of U. S. Armed Forces! 


Things happen 


“Yesterday I was stuck in a rut; 
today Гуе got a real future!” 
This turning point has been 
reached by millions of men and 
women who have mailed the 
LC.S. coupon. Most of them 
clipped it from a magazine like 
the one you're reading right 
now. What would happen to 
you if you mailed this coupon? 

People who take this step 
want to improve their lot in life. 
They know that they must fur- 
ther their education. For you 
this may mean getting a high 
school diploma, striking out 
into a new and fascinating field. 
or building up a payload of 
practical knowledge to get 
ahead on the job you now hold. 

Suppose you check off a 
course that appeals to you — 
perhaps one that will put you 
in line for a promotion or a 
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fast to you 


this I.C.8. 
coupon () 


raise. Quickly (by return mail) 
you'll receive. FREE of charge, 
the I. C.S. Career Kit including 
three valuable booklets: (1) 
“How to Succeed”—32 pages of 
career tips; (2) “Career Cata- 
log"—showing job opportunities 
in your field of interest; (3) a 
sample lesson showing you how 
the famous I.C.S. method works. 

Once you read the Career Kit 
—if you're the one person in 
five who has the drive to pull 
yourself up — you'll probably 
decide to try a complete I. C. S. 
course. And when you receive 
your first lesson you're in for 
a big surprise! You'll see the 
difference between the I.C.S. 
texts and those old schoolbooks 
you remember studying. You'll 
find no frills — just solid, prac- 
tical facts. 

You move at your own speed. 


when you mail 


Each morning you can apply 
last night’s assignment to the 
job at hand. Many I.C.S. stu- 
dents get raises in pay even 
before they finish their I.C. S. 
courses! 

Most bosses want to know 
when their employees are mak- 
ing extra efforts to get ahead. 
With your permission, I.C.S. 
tells your boss how you're pro- 
gressing in your I. C. S. course. 

Then you earn your LC.S. 
diploma. It carries a lot of 
weight in business, industry, 
and the professions. It marks 
you as a man on the way up! 

And you аге on your мау — 
just because you decided to 
mail this coupon — with abso- 
lutely no obligation to you. 
Don't hold back. Mail your 
coupon today, and see how fast 
things happen for you! 


(T... WHAT S 
THE CATCH? 


There’s more to it than that, Charlie Brown. You also 
get those service-saving features with any new car 


or wagon you purchase from Ford * 


They go 36,000 miles or two years between major 


chassis lubrications...6,000 miles be- 
tween oil changes and minor lubes. 
Even the brakes adjust themselves! 
And now V-8 power is available in 
Falcon sedans, hardtops, convertibles 


I DONT BELIEVE 


THERES БОТ TO 
BE A CATCH IN 
IT SOMEWHERE! 


NOU), ANYBODY CAN 50 36,0 

MILES BETWEEN MAJOR EN ONS 
AND 6,000 MILES BETWEEN OIL 
CHANGES AND MINOR LUBES... 


Оң NO.. THERE 
ISN'T ANY CATCH.. 
ALLYOU HAVE T0 00 16 
BUY A FALCON WAGON.. 


c 
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and wagons—the same V-8 power that did so well : 
the Monte Carlo Rallye! And with this new V-t 
power you get America's only fully synchronized 
3-speed manual transmission as standard equip- 
ment. Visit your Ford Dealer's soon 
for a Falcon test-drive. Tell him 
Charlie Brown sent you. 

*Except Station Bus and Club Wagons 
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America's longest, 
liveliest line of wagons 


FORD 


FALCON + FAIRLANE + FORD. OF DEPENDABLE PRODUCTS 
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FILTER AND FLAVOR 


You get both with Winston... America’s best-selling, best-tasting filter cigarette. 
Up front, ahead of a pure white, modern filter, only Winston gives you 


Filter-Blend: tobaccos specially selected and processed for filter smoking. 


Winston tastes good 


like a cigarette should! 


(91963 R. J. Reynolds Tobacco Company, Winston-Salem, N. € 


